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INTRODUCTION

Since 1987, the United States Department of Defense (DOD)

provided support to the National Science Resources Center (NSRC)

for a special Secretary of Defense (SECDEF) project targeted at

improving the teaching of science in our nation's schools. The

goals established for this project included:

1) identifying school systems with exemplary elementary

science programs that could serve as models for other

school districts;

2) forming a network of people and institutions to

facilitate the sharing of ideas and resources for

improving science teaching in elementary schools;

3) assessing the needs of school districts;
4) developing and maintaining a collection and information

database of effective elementary science teaching

materials to serve as resources for school systems;

5) developing and publishing an annotated resource guide

of effective elementary science teaching resources;

6) developing and disseminating a set of hands-on

elementary science teaching units for use in grades one

through six;

7) providing a program of leadership development

activities for educators and scientists to bring about

reform in science education in their local communities;

8) disseminating information about effective teaching

resources, sources of expertise, and program

improvement strategies to teachers and school system

administrators; and
9) providing technical assistance to local school

districts that are working to develop and sustain

effective hands-on science programs.



The project plan was based on a review of the research

identifying the problems and needs related to K-12 science

education today; a study of DOD precollege science education

programs; research findings concerning the content and

organization of effective science instruction; theories of

organizational change; an understanding of the context in which

organizational change must occur in the schools; and the
experience the NSRC has gained in bringing about reforms in

science education. The project plan was also based on

discussions with hundreds of teachers, scientists, science

educators, school system administrators, and other educational

leaders.

The plan of operation for the project included consultation
with the NSRC Advisory Board, and a comprehensive program of

activities designed to reform science education. A list of the
NSRC Advisory Board along with the NSRC brochure is contained in

Appendix A.

The design of the plan paid special attention to the

following issues that recent studies of precollege science
education have identified:

* Reform efforts need to focus on the learning needs of

all children, paying special attention to the needs of

under-represented minorities and the handicapped;

* Reform efforts should be based on learning principles

that derive from research and from well-tested

experience;

* Reform efforts need to be systemic and comprehensive,

dealing with all components and levels of the

educational system;

* To bring about significant change in the schools,

reform efforts need to be collaborative, involving

school board members, superintendents of schools,

principals, parent groups, university faculty, and
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leaders from business and industry, as well as teachers

and science educators; and

To be successful, sustained reform efforts are needed,

efforts that continue to operate over a decade or

longer.

In all of the project activities, participation by DODDS and

by other school systems serving children of military personnel in

the United States was given priority.

The project was directed by the National Science Resources

Center, (NSRC), which is operated jointly by the National Academy

of Sciences and the Smithsonian Institution. The resources and
support of both of these institutions provided the NSRC with a

unique capacity to marshall the energies of leaders in science,

education, and industry across the country, and enabled them to

bring about reforms in science education.
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ACCOMPLISHMENTS

Based on research and a well-designed plan of action, the

NSRC initiated the special Secretary of Defense project to

improve science teaching in elementary schools, with special

emphasis on DODDS and other schools serving children of military

personnel in FY 1987. During the past five years, the NSRC has

accomplished the following:

I. Studied DOD Precollege Science and Mathematics Education Programs

During the first year of the project, the NSRC interviewed

representatives and reviewed the materials produced by the

following DOD programs that support the improvement of precollege

science and mathematics education:

• DOD Apprenticeship Programs

* DOD Teacher Internship Programs

* DOD Partnership Programs

* DOD Dependents Schools
* U.S. Army National Science Center for

Communications and Electronics (Fort Gordon,

Georgia)

* The "Second Career" joint initiative by the U.S.

Secretary of Defense and the U.S. Secretary of

Education to encourage retired military personnel

to become teachers and administrators

In carrying out this study, the NSRC exchanged materials and

established links with personnel coordinating the above-named DOD

programs. The DOD personnel interviewed were provided with

information about the National Science Resources Center and were
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invited to identify ways in which the NSRC might assist them in

achieving program goals. The NSRC submitted a report of its

findings and recommendations to DOD in October 1987. This report

recommended that the Department of Defense expand the focus of

its science and math education programs to include more emphasis

at the elementary school level, in order to prepare and motivate

children to take additional science and math courses in secondary

school.

II. Designed a Comprehensive Four-Year Program of Activities to Improve the

Teaching of Science in Elementary Schools throughout the Nation and Overseas

The results of the study described above led the NSRC to

design a four-year program of activities to improve the teaching

of science in elementary schools throughout the nation and
overseas. The project was designed to develop and disseminate

quality science resource materials and to organize a program of

leadership development and other outreach activities to help

school districts improve their elementary science programs. The

project activities included strategies to build on and extend the

NSRC's current links with DODDS and other schools serving

children of military personnel, as well as other DOD-sponsored

programs supporting the improvement of precollege science and

mathematics education.

!II. Implemented the Program of Activities to Improve the Teaching of Science in

Elementary Schools throughout the Nation and Overseas

Identified School Systems with Exemplary Elementary Science

Programs. The NSRC initiated activities to improve science

teaching in elementary schools by first identifying school

systems with exemplary elementary school science programs. The
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districts served as sources of expertise, curriculum resources,

and practical experience for DODDS and other school systems

working to incorporate hands-on science programs into their

elementary school curricula. The school systems with exemplary

elementary science programs identified by the NSRC are listed in

Table 1. The criteria used to identify these exemplary

elementary science programs were based on those developed by
Project Synthesis (Harms and Yager, 1981) and are summarized

below.

"* The development of the young child's intellect should

be the major focus of elementary science instruction,

rather than the development of detailed concepts in

preparation for secondary school science.

"* The science program should excite children's curiosity,

build their interest in the world, and provide them

with opportunities to practice the methods of science.

0 Science process skills should be developed through

experiences with phenomena that are observed,

described, compared, and analyzed.

The elementary science curriculum should emphasize the

development of problem-solving skills; address

important issues involving science and society; include

the study of a variety of topics in the life, earth,

and physical sciences; and develop an awareness of

career opportunities in science.

The elementary science program should provide frequent
opportunities for students to discuss their

observations and to debate the alternative solutions to

problems.

All children should have equal access to science

instructional resources from teachers who have

sufficient experience and knowledge to be confident

about teaching science.
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Table 1

School Districts With
Exemplary Elementary Science Programs

School District Elementary Elementary Elementary
schools teachers students

Anchorage City Schools 54 1,116 20,501
Anchorage, Alaska

Fairfax County Public Schools 120 3,249 51,627
Fairfax, Virginia

Highline School District 21 261 8,549
Seattle, Washington

Jefferson County Public Schools 80 2,070 39,784
Lakewood, Colorado

Mesa Unified School District 39 1,524 35,017
Mesa, Arizona

Milwaukee City Schools 104 2,850 54,924
Milwaukee, Wisconsin

Monroe 2-Orleans Counties Board 407 1,116 103,125
of Cooperative Education Services
Spencerport, New York

Multnomah County Education Service District 103 2,242 49,000
Portland, Oregon

Schaumburg School District 20 449 11,595
Schaumburg, Illinois

School District of Philadelphia 172 5,033 106,357
Philadelphia, Pennsylvania

TOTAL 1,120 19,910 480,479
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Teachers should exhibit an understanding of the stages

of cognitive development in children and should

demonstrate the ability to use teaching strategies that

are appropriate to these stages.

School district policy should provide for an adequate

amount of time dedicated to the teaching of science in

the elementary school curriculum.

The school district should provide teachers with

sufficient science apparatus to enable each child to

work with concrete materials, and should develop an

effective logistical system for supplying science

apparatus and materials to teachers.

The NSRC will use the above criteria to identify additional

school districts with exemplary elementary science programs

following the completion of the project.

Created A Resource-Sharing Network of People and

Organizations. During the past five years, the NSRC developed

and maintained an active, nationwide network of educators and

scientists. This network has functioned as the NSRC's link to

individuals and organizations that are working to improve the

teaching of science in the nation's schools. Through the NSRC

Network, sources of expertise, resource materials, and program

improvement strategies have been identified and information about

them disseminated. The Network is composed of teachers and

administrators from school districts with exemplary elementary

science programs, and those that are just beginning to develop

hands-on elementary science programs, as well as scientists,

science educators, corporate leaders, school board members,

government officials, PTA representatives, and other community

representatives who are involved in activities to support the

improvement of K-12 science education in the schools.
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The NSRC computerized database of network members currently

contains approximately 16,000 people. Individuals and

organizations will continue to be added to the database as they

are referred to the NSRC or as they respond to publicity about

NSRC activities. Names currently in the NSRC Elementary Science

Network may be obtained by DOD upon request.

Assessed Needs of School Systems. In 1986, the NSRC held

the National Conference on the Teaching of Science in Elementary

Schools at the National Academy of Sciences and the Smithsonian

Institution. In attendance were more than one hundred teachers,

science educators, and scientists who exchanged views on

elementary science education. Over a three-day period,

participants reviewed the state of science teaching in the

nation's elementary schools, heard reports from scienze

supervisors and other school system personnel that had

implemented exemplary elementary science programs, and made

recommendations to guide future efforts. Participants included

Dale Hunter, former Chief of the Curriculum Branch of the

Education Division of DODDS, and Barbara Clark, former Science

Coordinator, Curriculum Branch, Education Division of DODDS.

The recommendations of needs that emerged from this

conference were published in a brochure, "Science for Children:

An Agenda for Action." These recommendations were disseminated

in 1989 to the 16,000 superintendents of schools, the 1,000

members of the National Science Supervisors Association, the 88

members of the Council of State Science Supervisors, and the

10,000 members of the NSRC Elementary Science Network, which

included all DODDS elementary schools and science coordinators.

A copy of the brochure which was submitted to DOD in October 1989

is enclosed in Appendix B.

After this conference, the NSRC continued its assessment of

school district needs related to science education by holding
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discussions with scientists, teachers, school system science
supervisors, principals, superintendents of schools, PTA

presidents, science museum educators, business leaders, and

representatives from scientific and professional organizations.

These discussions included administrators from many large urban
school districts and the science coordinators from each of the

five regions - DODDS Atlantic, DODDS Germany, DODDS
Mediterranean, DODDS Pacific, and DODDS Panama. From these

discussions, the NSRC obtained an understanding of the special
needs of DODDS, as well as the special problems of large urban

school systems.

From these discussions, the NSRC identified elementary
science materials that had been used successfully by large

numbers of elementary school teachers; designs for effective

teacher in-service education programs; effective materials

support systems that supply elementary school teachers with

science equipment and materials; and sources of assistance and
expertise for improving science teaching in elementary schools.

As a result of these contacts, ongoing communications were
facilitated. The staff from these school systems have

communicated frequently with the NSRC staff and with other

members of the NSRC Network to obtain suggestions for improving

their elementary science programs.

Developed and Disseminated NSRC Hands-on Elementary Science
Teaching Units. In response to school district needs for
effective hands-on science curriculum units, the NSRC initiated

the development of hands-on elementary science teaching units for
use by elementary school children and teachers in grades one

through six in 1988. Developed in cooperation with school

districts across the country, the curriculum units involve

children in hands-on investigations of scientific phenomena that
enable them to learn science by doing science.
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These modular eight-week units focus on important, age-
appropriate topics in the life, physical, and earth sciences and

technology, while simultaneously developing their critical-

thinking and problem-solving skills. The units are designed to

make science instruction more meaningful to children and more

manageable for elementary school teachers. The units also link

science with other curriculum areas, including mathematics,

language arts, social studies, and art. In addition, the
elementary science teaching units utilize kits of inexpensive

equipment and materials that school systems can easily assemble
and maintain. Additional information about the units can be

found in Appendix C.

The science activities generated at the NSRC's 1987

Elementary Science Workshop produced ideas for the units to be

developed by the project (See list of participating school

districts on Table 2 on the next page). Using these ideas and
additional research, the staff began work in the NSRC laboratory,
where materials were investigated and outlines for unit lessons

were prepared.

During this phase of the unit development process, the

research associates reviewed the teaching resources and

literature related to the topic under development. A

brainstorming session was conducted with master elementary school

teachers and scientists to generate innovative ideas for hands-on

science activities. The proposed activities were discussed with

teachers and science coordinators from districts with exemplary

elementary science programs. Using this information and the

results of experimentation in the NSRC laboratory, the unit

development team then developed an outline for the unit's content

and activities.
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Table 2

1987 National Science Resources Center Elementary Science Workshop

Participating School Districts

School District Elementary Elementary Elementary
schools teachers students

Anchorage City Schools 54 1,116 20,501
Anchorage, Alaska

Baltimore City Public Schools 120 2,862 56,674
Baltimore, Maryland

Department of Defense Dependents 105 NA 49,098
Schools (DoDDS-Germany Region)

District of Columbia Public Schools 120 3,291 50,239
Washington, DC

Fairfax County Public Schools 120 3,249 51,627
Fairfax, Virginia

Highline School District 21 261 8,549
Seattle, Washington

Jefferson County Public Schools 80 2,070 39,784
Lakewood, Colorado

Kalamazoo Science and Mathematics 63 828 18,937
Center, Kalamazoo, Michigan

Mesa Unified School District 39 1,524 35,017
Mesa, Arizona

Multnomah County Education Service District 103 2,242 43,903
Portland, Oregon

New York City Public Schools, 17 191 8,749
District 3, New York, New York

Schaumburg School District 20 449 11,676
Schaumburg, Illinois

School District of Philadelphia 172 5,033 106,357
Philadelphia, Pennsylvania

TOTAL 1,034 23,116 507,062
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To ensure that the materials were effective for children and

teachers in actual classroom settings, particularly minority
children in inner city schools, the unit development process

included two phases of testing with students and teachers in

classrooms across the country--trial teaching and national field

testing. The units were first trial taught with children in the

District of Columbia Public Schools. The staff used the

information obtained from the trial-teaching process to prepare a

field-test version of the teacher's guides, and student activity

books for each of the units.

Following preparation of the field-test edition of the
materials, each unit was then tested with elementary school

children in different school districts across the country. The

sites were selected to ensure that a wide variety of school
settings and cultural, ethnic, and socioeconomic backgrounds were

represented. Those districts that were field test sites from

1989-1992 are noted on Table 3 on page 14. The ethnic

composition of these school districts is summarized in Table 4 on

pages 15 and 16.

A coordinator was selected for each field-test site. This

individual, typically the science coordinator for the district,

recruited elementary school teachers to field-test the materials,

conducted a workshop for these teachers, and organized a

follow-up discussion session with them.

To prepare the field-test teachers for this phase, they were
sent the necessary materials--the teacher's guide, a set of the

student activity books, a set of the science readers, and a kit
of the science materials needed to teach the unit. After

participating in a workshop to introduce them to the unit, the

field-test teachers spent six to eight weeks using the materials

with their students.
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Table 3

Science and Technology for Children
1989-1992 Field-testing Sites

47 2
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Table 4

Science and Technology for Children:
Ethnic Composition and Student Enrollment of

1989-1992 Field-testing Sites

Percentage of enrollment Actual enrollment

School District -W -

1. Huntsville City School System, Huntsville, AL 0 0 0 34 66 0 12,401 24,338
2. Anchorage City Schools, Anchorage, AK 9.6 5.9 3.3 8.1 73.1 0 21,402 46.715
3. Mesa Unified School District, Mesa, AZ 3 2 10 2 83 0 35,017 61,839
4. Antioch Unified School District, Antioch. CA 1.1 5.8 17 3.5 72.6 0 8.211 13,738
5. Fresno Unified School District, Fresno. CA 2 . 20 36 10 32 0 44,873 72,000
6. Los Angeles Unified School District/USC/Los Angeles. CA .3 5.6 64.41 14.8 13.1 1.9 347.607 790,523
7. Redwood City/Menlo Park School Districts. 3 5.7 41.8 4.8 47.4 0 7.740 9.764

San Mateo. CA 1
8. San Francisco Unified School District, San Francisco, CA <1 47 19 19 14 0 29,053 62,345
9. Academy School District 20, Colorado Springs. CO .7 2.2 3.5 33 90.3 0 5,740 12381
10. Alarnosa School District RE-1l J, Alamosa, CO 0 .5 47 .5 52 0 1,275 2,536
11. Jefferson County Public Schools, Lakewood, CO .6 2.6 7.7 .9 87 0 46,453 81,880
12. Hartford Public Schools, Hartford, CT .1 1.4 43.9 45.3 9.4 0 16,237 25,015
13. District of Columbia Public Schools, Washington, DC <1 <1 4 91 4 0 51,174 87,700
14. Christna School District, Newark, DE 1 1 3 23 72 0 10,000 16,500
15. Fulton County School District, Atlanta, GA .06 2.8 1.48 43.2 51.9 .03 23,415 46,989
16. Idaho School District 25, Pocatello. ID <1 <1 <1 1 98 0 7,318 13.802
17. Consolidated School District 54, Schaurnbur. IL <1 9 3 5 83 0 16,780 16.780
18. Palatine Public Schools District 15. Palatine, IL <1 6 9 3 82 0 7,018 10,424
19. Elkhart Community Schools, Elkhart, IN <1 1 2 16 81 0 6,446 11.175
20. Iowa City Community School District. Iowa City, IA <1 4.6 2.2 4.2 88.6 0 5,641 9,690

21. Unified School District 500, Kansas City, KS <1 1.9 8.5 50.5 38.9 0 11,134 22.011
22. Fayette County Public Schools, Lexington, KY <1 1.5 <I 22.7 74.5 0 16,480 3ZI50
23. lberville/West Baton Rouge Parish School Districts, 0 .001 .001 60 40 0 4,823 9,141

Port AUe LA 1 _

24. Maine School Administrative District 58, Kingfield, ME 0 0 0 1 99 0 787 1,150
25. Montgomery County Public Schools, Rockville, MD <1 12 8 16 63 0 59,367 107,783
26. Cambridge Public Schools, Cambridge, MA 0 8 14 31 46 0 5,586 7.709
27. Fall River Public Schools, Fall River, MA <1 3.3 1.9 2.3 92.3 0 6,950 12.473
28. Battle Creek Area Schools, Battle Creek, MI <1 <1 2 14 83 0 15,050 26852
29. Midland Public Schools, Midland, MI <1 2 1 2 94 0 4,568 8,547
30. Traverse City Public Schools, Travese City, MI 1 <1 41 <1 97 0 5,991 10,261
31.7The School District of Kansas City, Kmusas City, MO <1 1 4 69 25 0 18.896 3,1348
32. St. Joseph School District, SL Joseph, MO 0 0 1 5 94 0 6,941 Z41267
33. Nashua School District, Nashua, NH <1 2.5 4.6 24 90.4 0 7,117 11884
34. Lam Cruces Public Schools District 2, Las Cruces, NM 1 0 54 1 44 0 9,100 1igloo
35. Santa Rosa C omolidated Schools No. 8. Santa Rosa, NM <1 <1 92 <1 7 0 518 825
36. Buffalo Public Schools, Buffalo, NY 1.21 1.1 8.7 48.7 39.9 0 29,602 489252
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Percentage of enrollment Actual enrollment

School District -. " - , 1

37. Charlotte Mecklenburg Schools, Charlotte, NC <1 2 <1 39 59 01 41.142 74,595

38. Turtle Mountain Schools, Belcourt ND 97 0 0 0 2 0 1,691 2,193

39. Cleveland Public Schools, Cleveland, OH <1 1 5 70 24 0 42,322 72,116

40. Multnonah Cotmty Educaton Service District, 2 6 3 10 79 0 50.000 90,000
Portland, OR

41. Greenville County School District, Greenville, SC <1 <1 <1 26 72 0 26.189 53,049

42. Fort Bend Independent School District, Sugar Land, TX <I 9 15 26 49 41 19,779 40.471

43. Albemarle County Public Schools, Charlottesville, VA <1 <1 <1 11 85 0 5,072 10,188

"44. Alexandria City Public Schools, Alexandria, VA <1 6 13 47 34 0 5,325 9,239

45. Fairfax County Public Schools, Fairfax, VA .3 11.2 7 10.8 70.6 .1 72,809 131.994

46. Highline School District, Seattle, WA 2.9 13.7 5.1 6.9 71.4 0 9,357 17,008

47. Spokane Public School District 81, Spokane. WA 3.5 2.9 1.3 2.7 89.6 0 17,847 30,755

48. Mercer County Schools, Princeton% WV 0 <1 <1 8 91 01 6,197 11.635

49. The Einstein Project, Inc., Green Bay, WI 3 4 1 1 91 3 21,083 38,230

50. Milwaukee City Schools, Milwaukee, WI 0 <I <I 8 91 0 6,197 11,635

51. Depument of Defense Dependents Schools NA NA NA NA NA NA 18.473 NA

TOTAL 1.231,194 2,373,195
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At the completion of this process, the project director in

charge of NSRC curriculum development traveled to each site to

meet with the site coordinator, the field-test teachers, and

their students to obtain information on how the hands-on science

units worked in the classroom. George Hein and Sabra Price, the

project's evaluation consultants from Lesley College in

Cambridge, Massachusetts, interviewed all of the field-test

teachers and reviewed a sample of the students' work products.

Their findings were then reported to the STC project staff.

Formative evaluation data obtained from the field-test sites

helped the staff revise the units prior to publication.

In addition to field testing data obtained from the meetings

with teachers and from the evaluation reports, the units were

also reviewed by a special advisory panel composed of
distinguished teachers, scientists, educators, reading

specialists, and authors of children's books. Their reviews also

provided the staff with information about the scientific accuracy

and pedagogical appropriateness of the materials. This advisory
panel includes several people with special expertise and

experience in equity issues related to science education for

minorities and women. The members of the advisory panel can be

found on Table 5 on page 19.

Using the information obtained from the field-test teachers,
the evaluators, and the Advisory Panel, the field-test editions

were then revised and prepared for commercial publication. This

process included the revision of both the teacher's guide and the

student activity book, the selection of photographs to complement

the lessons, the incorporation of additional illustrations to

accompany the text, and final art for the cover.

Following the revision process, the materials underwent a

final technical review by members of the advisory panel prior to

final publication. The materials were again reexamined to ensure
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that they were clearly written, scientifically accurate, and

pedagogically appropriate. A summary of the compete NSRC

curriculum materials research and development process is

summarized on Table 6 on page 20.

In order to make the units commercially available to school

districts throughout the nation and overseas, the NSRC negotiated

a publishing agreement with Carolina Biological Supply Company of

Burlington, North Carolina. The largest science education supply

company in the world, Carolina Biological Supply Company is well

known by teachers, principals, and science supervisors for the
high quality of its materials, equipment, and services.

Carolina Biological agreed to bear the costs of producing,

marketing, and distributing the complete program of 24 units in
exchange for exclusive distribution rights in the United States,

Canada, and most of Europe. The NSRC has retained the rights to

distribution in Mexico and in developing nations.

To date, the project teams have trial taught 18 units with

elementary school children in the District of Columbia Public

Schools. Fourteen of these have been field tested nationwide.

Of the 14, six units have been commercially published and are

available through Carolina Biological. They include The Life

Cycle of Butterflies (grade 2), Plant Growth and Development

(grade 3), Electric Circuits (grade 4), Microworlds (grade 5),

Magnets and Motors (grade 6), and Experiments with Plants (grade

6).

The remaining eight are being prepared for commercial

publication. The field-test editions of these units are

available from the NSRC. They include Comparing and Measuring

(grade 1), Weather and Me (grade 1), Chemical Tests (grade 3),

Sounds (grade 3), Floating and Sinking (grade 4), Food Chemistry
(grade 5), Ecosystems (grade 5), and Time (grade 6).
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Table 5

Science and Technology for Children Advisory Panel

Peter Afflerbach, Director, The Reading Clinic; Associate Professor, Curriculum and Instruction,
University of Maryland, College Park, Maryland

David Babcock, Director, Board of Cooperative Educational Services, Second Supervisory District,
Monroe-Orleans Counties, Spencerport, New York,

Judi Backman, Math/Science Coordinator, Highline Public Schools, Seattle, Washington
Albert V. Baez, President, Vivamos Mejor/JSA, Greenbrae, California
Andrew R. Barron, Associate Professor of Chemistry, Harvard University, Cambridge, Massachusetts
DeAnna Banks Beane, Project Director, YouthALIVE, Association of Science-Technology Centers, Washington, D.C.
A] Buccino, Education Advisor, Office of Science and Technology Policy, Executive Office of the President, Washington,

D.C.
Audrey Champagne, Professor of Chemistry and Education, Chair of Educational Theory and Practice, School of Education,

State University of New York at Albany, Albany, New York
Sally Crissman, Faculty Member, Lower School, Shady Hill School, Cambridge, Massachusetts
Gregory Crosby, National Program Leader, U.S. Department of Agriculture Extension Service/4-H, Washington, D.C.
JoAnn E. DeMaria, Elementary School Teacher, Hutchison Elementary School, Herndon, Virginia
Hubert M. Dyasi, Director, City College Workshop Center, City "ollege of New York, New York, New York
Timothy H. Goldsmith, Professor of Biology, Yale University, New Haven, Connecticut
Charles N. Hardy, Assistant Superintendent, Instruction and Curriculum, Highline Public Schools, Seattle, Washington
Patricia Jacobberger Jellison, Geologist, National Air and Space Museum, Smithsonian Institution, Washington, D.C.
Patricia Lauber, Author, Weston, Connecticut
John Layman, Professor of Physics, University of Maryland, College Park, Maryland
Sally Love, Museum Specialist, National Museum of Natural History, Smithsonian Institution, Washington, D.C.
Phyllis R. Marcuccio, Assistant Executive for Publications, National Science Teachers Association, Arlington, VA
Lynn Margulis, Professor of Biology, University of Massachusetts, Amherst, Massachusetts
Margo A. Mastropieri, Co-director, Mainstrearing Handicapped Students in Science Project, Purdue University, West

Lafayette, Indiana
Richard McQueen, Specialist, Science Education, Multnomah Education Service District, Portland, Oregon
Alan Mehler, Professor, Department of Biochemistry and Molecular Science, College of Medicine, Howard University,

Washington, D.C.
Philip Morrison, Professor of Physics, Emeritus, Massachusetts Institute of Technology, Cambridge, Massachusetts
Phylis Morrison, Educational Consultant, Cambridge, Massachusetts
Fran Nankin, Editor. SuperScience Red, Scholastic, Inc., New York, New York
Jerome Pine, Professor of Physics, California Institute of Technology, Pasadena, California
Harold Pratt, Director, Middle School Science Project, Jefferson County Public Schools, Golden, Colorado
Wayne E. Ransom, Executive Director, Education, Franklin Institute, Philadelphia, Pennsylvania
David Reuther, Editor-in-chief and Senior Vice-President, William Morrow Books, New York, New York
Robert Ridky, Associate Professor of Geology, University of Maryland, College Park, Maryland
F. James Rutherford, Chief Education Officer and Director. Project 2061, American Association for the Advancement of

Science, Washington. D.C.
David Savage, Training Specialist, Office of Instruction and Program Development, Rockville, Maryland
Thomas E. Scruggs, Co-director, Mainsrreaming Handicapped Students in Science Project, Purdue University, West

Lafayette, Indiana
Larry Small, Science/Health Coordinator, Schaumburg School District 54, Schaumburg. Illinois
Michelle Smith, Publications Coordinator, Office of Elementary and Secondary Education, Smithsonian Institution,

Washington, D.C.
Susan Sprague, Director of Science and Social Studies, Mesa Public Schools, Mesa, Arizona
Arthur Sussman, Director, Far West Regional Consortium for Science and Mathematics, Far West Laboratory. San Francisco,

California
Emma Walton, Science Program Coordinator, Anchorage School District, and Past President, National Science Supervisors

Association, Anchorage, Alaska
Paul H. Williams, Director. Center for Biology Education: and Professor, Department of Plant Pathology, University of

Wisconsin, Madiqon, Wisconsin
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Table 6

Science and Technology for Children
Unit Research and Development Process

I Research and Consultation
with STC Advisory Board

Drafting of Unit Lessons and
Procurement of Equipment

for Trial Teaching

Trial TeachingF ~of Unit

Writing and InternalReview of
the Field-Test Edition of the Unit

[Revision and Editing of the Field-

Tes Edition of the Teacher's Guide
and Student Activity Book

Publication of Field-Test Edition of
Teacher's Guide and Swimnt

Activity BookProcurement of
Equipment for Field-TestingIRevision and Editing of

Field-Test Editions
Revision of Equipment ued in

Field-Testing
I 

-F inal Technical Review

Preparation of Fina Manuscript
Text. Illustrations, and PboiopqfhI-- II Submission of Manuscripts and
Final Equipment List t Publishe

I N

M&Aieting, and Diwib
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One set of the available field-test and commercial editions

of NSRC's hands-on elementary science units have been enclosed

with the report sent to the Office of the Deputy Director of

Defense Research and Engineering/Research and Advanced
Technology. Additional copies can be obtained by DoD upon

request. More information about the units is contained in

Appendix C.

To disseminate information about the units, a comprehensive

plan was developed. These dissemination activities are outlined

in Table 7 on page 22 and described in detail below.

In the spring of 1991, Carolina Biological sponsored a

series of workshops and a reception to launch the publishing of
the first three curriculum units at the National Science Teachers

Association National Convention in Houston. During the

convention, elementary school teachers from seven states

(California, Colorado, Kentucky, Massachusetts, South Carolina,
Virginia, and Washington) worked with the publisher and the NSRC

staff to conduct hands-on workshops for 250 elementary school

teachers and science educators.

At the reception, over 900 educators and scientists were

introduced to the units. The reception also featured the

premiere showing of Carolina Biological's promotional videotape

about the units, "Setting the Stage for Science Learning:
Science and Technology for Children." Featured in the videotape
were interviews with Massachusetts Institute of Technology

physicist Philip Morrison, and a number of teachers and science

educators who have worked with the project. A copy of this

videotape can be obtained from Carolina Biological.

Since 1991, Carolina Biological Supply Company staff and

teacher consultants have conducted more than 100 hands-on
workshops attended by more than 2,000 teachers and school
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Table 7

Science and Technology for Children
Planning Chart for STC Dissemination Activities

SActivities IActivities

" Sponsorship of NSRC Elementary Science Sponsorship of reception to launch publication
Leadership Institutes for 172 school districts of STC program materials for 1,000 teachers
representing 4 million elementary school and school administrators at 1991 NSTA
children from diverse ethnic populations- convention in Houston
42 districts- 1989-91; 130 districts- 1992-96

Provision of partial funding support for NSRC
"* Organization of presentations and hands-on Elementary Science Leadership Institutes from

workshops for teachers and school administra- 1992-1995
tars from school districts throughout the country

*Sponsorship of hands-on STC workshops for

"* Provision of technical assistance to school teachers and school administrators from school
districts implementing the STC program districts throughout the country led by

elementary school tachers
" NSRC Association of Science Materials Centers

for school districts establishing centers to * Presentation of information about the STC
supply elementary school teachers with kits of program to school districts, museums, corpora-
science equipment and materials tions, and other groups

"* Dissemination of information on STC units to * Distribution of STC brochure and the STC
NSRC resource-sharing network of 14,000 program flyer to the nation's 60.000 elemen-
elementary school teachers, educators, scientists tary schools

" Organization of presentations at meetings and Dissemination of information about the STC
conferences of professional organizations, program in Carolina's supply catalog distrib-
museums, corporations, and colleges and uted to 87,800 teachers and school administra-
miversies tor

"* Biannual distribution of NSRC Newsleuer to Dissemination of information about the STC
nation's 16,000 superintendents of schools and program in Carolina Tips, a newsletter-like
14.000 members of NSRC Network publication distributed to 109,500 teachers and

school administrators
"* Annual distribution of 10,000 copies of the STC

brochure at meetings and by mail to teachers, Distribution of STC teacher's guides, student
school administrators, and scientiss activity books, and equipment at reasonable

costs as entire units or individual components
"* Publication of information about the STC

program through news conferences, television • Production and dissemination of videoape
programs, and newspaper and journal articles describing the STC programn
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administrators from 35 locations in 19 states. A flier
describing the units and a copy of Carolina's flier describing
the program materials were also distributed to the nation's

60,000 elementary school principals.

Future plans include the continued sponsorship of
presentations and workshops for teachers and administrators, and
the nationwide dissemination of information about the materials
through the Carolina newsletter, direct mailings of informational

brochures, and Carolina's supply catalog that is sent annually to
87,000 teachers and administrators.

In addition to the publisher's marketing and dissemination
efforts, the NSRC organized a variety of activities to
disseminate information about the project's units to science

educators and scientists throughout the country. These
activities included the NSRC's Elementary Science Leadership
Institutes, presentations at meetings of professional
associations and organizations, and the provision of technical
assistance to school districts that are seeking to improve their

elementary science programs.

Major support for this portion of the project has been
provided by the Amoco Foundation, Dow Chemical Company
Foundation, E.I. du Pont de Nemours and Company, Hewlett-Packard,
John D. and Catherine T. MacArthur Foundation, the National
Science Foundation (NSF), and the U.S. Department of Education.

Conducted Leadership Development Activities for Educators

and Scientists. Over the past five years, the NSRC conducted a
program of leadership development activities. NSRC Elementary
Science Leadership Institutes were conducted to provide
leadership teams from school districts with the information and
skills they need to develop a comprehensive plan of action to
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improve the elementary science programs in their districts.

To disseminate information about the institutes and the

application process, the NSRC produced and disseminated 5,000

copies of a brochure annually to state and local science

alliances, states participating in the NSF State Systemic

Initiatives Program, members of the NSRC network, and

superintendents of schools and science supervisors of the

nation's 2,000 largest school districts. These 2,000 school

districts represent approximately 60 percent of the elementary

student population in the United States and overseas.

School districts that requested an application form were

asked to identify an "action team" consisting of individuals who

have the abilities needed to lead an elementary school science

reform effort in their communities. A screening committee

reviewed the applications and selected school districts to

participate in the leadership institutes, using the following

criteria:

how clearly the school district has identified its

elementary science program needs;

nature of the school district's current plans to

implement a hands-on elementary science program;

evidence of the school district's commitment to provide

the resources needed to establish a hands-on elementary

science program;

leadership skills and expertise of the members of the

action team selected by the school district; and

nature of the population served by the school system.

Districts that demonstrated a commitment to the improvement

of their elementary science programs were encouraged to apply to

attend the institutes. From the pool of applicants each year,

school districts that served significant numbers of children from
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populations that are under-represented in science and technology

were given priority in the selection process. The NSRC worked

with the NSRC Advisory Board and members of its established

network of educators and scientists to identify such districts.

Each action team was composed of four or five individuals

They included (1) an experienced classroom teacher who has

demonstrated leadership abilities; (2) a science coordinator,

director of curriculum and instruction, or director of elementary

education; (3) a superintendent of schools or an assistant

superintendent for curriculum and instruction; and (4) a

scientist from a local industrial corporation, governmental

agency, or university.

Following the selection process, the NSRC asked each
participating district to provide a description of its elementary

science curriculum, the current state and local guidelines for

elementary science education, and a description of efforts that

are already underway to improve the district's elementary science

program. This information was used to assess the needs of each

participating school district, to ascertain the participants'

special needs, and to help the staff in planning the institute

program.

Each institute enhanced the leadership skills of the

participants by engaging them in workshops and discussions on the

important elements of an effective elementary science program.

The topics addressed included:

(1) the identification of science instructional materials

that are effective for teaching elementary school

children of various ages;

(2) the organization of in-service education programs that

prepare elementary school teachers to teach hands-on

science;
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Table 8

1989-1992 Elementary Science Leadership Institutes:
Participating Teams
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Table 9

1989-1992 Elementary Science Leadership Institutes:
Participating Teams

Percentage of enrollment Actual enrollment

JM
School District au 2 •" E

1. Anniston City Schools, Anniston. AL 0 <1 1 76 23 0 2.123 4.183

2. Huntsville City School System, Huntsville, AL 0 0 0 34 66 0 12,401 24,338
3. Anioch Unified School District, Antioch. CA 1.1 5.8 17 3.5 72.6 0 8,211 13,738

4. Cotati-Rohnert Park Unified School District, Cotati, CA 1 4 9.2 3.6 81 1.2 5.781 7.445
5. Cupertino Union School District. Cupertino, CA 0 32 4.5 1.9 60 0 10,270 13,243

6. Dr Creek Joint Elem. School District, Roseville, CA 3 3 13.1 .8 85.6 0 7,352 9,376

7. Fresno Unified School District, Fresno, CA 2 20 36 10 32 0 44,873 72100
8. Los Angeles Unified School District/USC/Los Angeles, CA 3 5.6 64.4 14.8 13.1 1.9 347.607 790,523
9. Lynwood Unified School District, Lynwood, CA <1 2 77 20 <1 0 9,800 14,633

10.Mt. Diablo Unified School District, Concord, CA .3 7.6 11.3 3.8 74.4 0 17,013 33,238
11. Mountain View/Whisman School Districts 2 1 15 290 44 0 3,476 4,730

Mountain View, CA

12. Piusburg Unified School District, Pittsburg, CA .4 13.6 28 26 32 0 4,663 8,812

13. Ravenswood City School District, East Palo Alto, CA 0 9 51 39 1 0 4,200 4,200

14. Redwood CitylMenlo Park School Districts, .3 5.7 41.8 4.8 47.4 0 7,740 9,764
San Matoo, CA

15. San Francisco Unified School District, San Francisco. CA <1 47 19 19 14 0 29,053 62,345

16. Torrance Unified School District, Torrance, CA .2 28 10.7 2.2 58.3 0 10.636 20.528
17. Academy School District 20, Colorado Springs, CO .7 2.2 3.5 3.3 90.3 0 5,740 12381
18. Alamosa School DistrictRE-1lJ,AlamosaCO 0 .5 47 .5 52 0 1.275 2.536

19. Denver Public Schools, Denver, CO 1.5 3.5 41.5 20.7 32.8 0 34,341 58,004
20. Hanford Public Schools, Hartford, CT .1 1.A 43.9 45.3 9.4 0 16,237 25,015
21. District of Columbia Public Schools, Washington, DC <1 <1 4 91 4 0 51,174 87,700
22. Delaware Science Alliance <1 1 3 27 69 0 60.000 100,000

23. Bay District Schools. Panxna City, FL 1 2 1 16 80 0 10,726 22,173
24. Dade County Public Schools, Miami, FL .03 1.2 46.5 33.3 19 0 165,487 304.287

25. Fulton County School District, Atlanta, GA .06 2.8 1.48 43.2 51.9 .03 23,415 46.989

26. Troup County School District, LaGrange, GA 0 1 0 18 81 0 2.555 5,286
27. Idaho School District 25, Pocatello. ID <1 <1 <11 1 98 0 7,318 13,802
28. Chicago Public Schools, Chicago, EL <1 3 25 60 12 0 297,838 410,230

29. Elkhan Conunwuity Schools, Elkhar, IN <1 1 2 16 81 0 6,446 11175
30. Iowa City Community School District, Iowa City, IA <1 4.6 2.2 4.2 88.6 0 5,641 9.690

31. Shawnee Mission Public Schools, Shawnee Mission, KS .4 2.6 2 3 92 0 17.583 30,714
32.UnifiedSchoolDistrict500,KarsasCity,,KS <1 1.9 8.5 50.5 38.9 0 11,134 22.011

33.. Fayette County Public Schools, LexintoMn KY <1 1.5 <1 22.7 74.5 0 16.480 3Z150
34. East Baton Rouge Parish School Dist, Buan Rouge, LA .07 1.6 .3 55.9 42.1 0 34,460 60653
35. Ibervi~le/West Baton Rouge Parish School Districts, 0 .001 .001 60 40 0 4,123 9,141

Port Allen. LA
36. Maine School Administrative District 58, Kingfiekl, ME 0 0 0 1 99 0 787 1 150
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Percentage of enrollment Actual enrollment

,55 . .

School District V . Z

37. Montgomery County Public Schools, Rockville, MD <1 12 8 16 63 0 59.367 107,783

38. Cambridge Public Schools, Cambridge. MA 0 8 14 31 46 0 5.586 7,709
39. Fall River Public Schools, Fall River, MA <1 3.3 1.9 2.3 92.3 0 6.95 12.473
40. Battle Creek Area Schools, Battle Creek, MI <1 <1 2 14 83 0 15,050 26,852

41. Midland Public Schools, Midland, MI <1 2 1 2 94 0 4,568 8,54"

42. School District of the City of Saginaw, Saginaw, MI .3 .9 13.2 53.3 32.2 0 9,189 14,352
43. Traverse City Public Schools, Traverse City, MI 1 <1 <1 <1 97 0 5,991 10.261

44. Lee County Schools, Tupelo, MS 0 <1 <1 29 71 0 3.256 5,457

45. School District of University City. University City, MO 0 <1 0 84.1 15.1 0 2,362 4,678
46. Schools of the Archdiocese of St. Louis, St. Louis, MO <1 I <1 6 92 0 45,304 59,149

47. The School District of Kansas City, Kansas City, MO <1 1 4 69 25 0 18,896 34.348

48. St. Joseph School District, SL Joseph, MO 0 0 1 5 94 0 6,941 12,467

49. Nashua School District, Nashua, NH <1 2.5 4.6 2.4 90.4 0 7,117 11,884

50. Northeneal Hunw-don Elernentary Science Consatimn. .1 2.4 1.1 1.2 95.2 0 9.440 9.440
Readington, NJ

51. Las Cruces Public Schools District 2. Las Cruces, NM 1 0 54 1 44 0 9,100 18,100

52. Santa Ross Consolidated Schools No. 8, Santa Rosa, NM <1 <1 92 <1 7 0 518 825

53. Buffalo Public Schools, Buffalo, NY 1.2 1.1 8.7 48.7 39.9 0 29,602 48,252
54. Community School District 16, Brooklyn, NY 0 0 8 92 0 0 9.422 11,860

55. Community School District 26, Bayside, NY 0 27 8 11 54 0 8,980 14,181

56. Erie 2-Chautauqua-Cataugus BOCES School Distri. 3 .5 7 3.2 86.3 0 33,481 44,898
Anpola, NY

57. Charlotte Mecklenburg Schools, Charlotte, NC <1 2 <1 39 59 0 41,142 74,595

58. Turtle Mountain Schools, Belcourt, ND 97 0 0 0 2 0 1,691 2,193
59. Cleveland Public Schools, Cleveland, OH <1 1 5 70 24 0 42.322 72116

60. Corvallis, School District 509J, Corvallis, OR <1 2.9 1.9 .7 92.6 1.7 4,307 7,595.

61. Greenville County School District, Greenville, SC <1 <1 <1 26 72 0 26,189 53,049

62. Brazosport Independent School District. Freeport TX 0 1.3 29 8.1 61.7 0 6,532 12381
63. Fort Bend Independent School District, Sugar Land, TX <I 9 15 26 49 <I 19,779 40,471

64. Southern Brazoria County Coalition, Angleton., TX <1 .4 16.3 14.5 68.6 0 6.109 12,856

65. Spring Independent School District, Houston, IX <1 5 14 15 65 0 9,650 19.106

66. Albemarle County Public Schools. Charlottesville. VA <1 <1 -1 11 85 0 5,0721 10188

67. Hampton City Public Schools. Hampton, VA 1 2 1 47 47 0 11,427 22,570
68. Henrico County Public Schools, Richmond, VA <I 3 -d 27 69 0 15,528 31,963

69. Spokane Public School District 81, Spokane, WA 3.5 2.9 1.3 2.7 89.6 0 17.847 30.755
70. Mercer Counwty Schools, Princeton. WV 0 <1 <I 8 91 0 6.197 11,635

71. The Einstein Project, Inc., Green Bay, WI 3 4 1 1 91 3 21,083 38,230
72. Lambton Coumty Pam-ership, Sarnia, Ontario, Caada 1.6 .3 0 .3 97.7 0 18,334 27,019

ITOTAL 1,___42__"__1__2
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(3) strategies that can help to integrate science with

other areas of the elementary science curriculum;

(4) assessment methods that can be used to evaluate student
performance that are consistent with the goals of a

hands-on elementary science program;

(5) support systems that can be used to supply elementary

school teachers with science equipment and materials;

and

(6) strategies that can build administrative and community

support for a hands-on elementary science program.

The leadership institutes built on recent national

elementary science curriculum reform efforts by featuring
workshops on the materials produced by projects such as Education

Development Center's Insights program, the Lawrence Hall of

Science's FOSS and GEMS programs, and the NSRC's Science and

Technoloqy for Children program. A special effort was also made

to invite participation in the leadership institutes from school

districts that are receiving grants from the Eisenhower Grants

Program and the NSF Systemic Initiatives Program.

The Elementary Science Leadership Institutes were held in

the S. Dillon Ripley Center of the Smithsonian Institution

during the summers of 1989 through 1992. The institute staff

included school district personnel who have developed and

implemented effective hands-on elementary science programs, and

scientists and other resource people from the Smithsonian

Institution and the National Academy of Sciences. The

Smithsonian Institution and the National Academy of Sciences

provided the facilities for the institutes. The participating

school districts were responsible for providing transportation

expenses for their teams.

Seventy-two teams representing 127 school districts, serving
over 1.8-million elementary school children in 34 states, the
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District of Columbia, and Ontario, Canada, have participated in

the five NSRC Elementary Science Institutes held from 1989-1992.

The racial and ethnic diversity of the students in these school

systems is quite broad. Table 8 illustrates the geographic

distribution of the districts on page 26; Table 9 provides data

related to enrollment and the ethnic diversity of each district

on pages 27 and 28. See Appendix D for the Leadership Institute

brochure; application form; program; and correspondence received

from some of the participants.

In addition to leadership institutes, the NSRC held its

first "Working Conference on Precollege Science Education for

Scientists and Engineers" this year at the California Institute

of Technology in Pasadena, California, from March 7-13. The NSRC

worked with the NSRC Advisory Board and its sponsoring

institutions to identify scientists who would benefit from

participating in this conference. The NSRC developed and

disseminated a brochure describing the conference, and invited

applications from members of state and local science alliances,

states participating in the NSF's State Systemic Initiatives

Program, colleges and universities, and members of

the NSRC science education network. Interested individuals were

asked to submit applications to be reviewed by a screening

committee.

The 28 scientists and engineers representing colleges and

universities, federal research facilities, and private industry

who were selected to attend the conference shared their

experiences in working to improve K-12 science education and

gained insights about effective roles they could play in working

to improve the teaching of science in the nation's schools.

Roles discussed included:

"• working with teachers to contribute to the development

of high-quality teaching materials and resources;

"* participating in the in-service and pre-service
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education of teachers;

working collaboratively with teachers to help them

teach science more effectively;

acting as advocates for the establishment of hands-on,

inquiry-based school science programs in their local

communities; and

working collaboratively with school districts to help

them create and sustain effective science programs.

Throughout the seven days of the conference, participants

discussed the characteristics of effective science instructional

materials; became acquainted with a variety of K-12 hands-on

curriculum materials; discussed effective strategies for teaching

science to elementary and secondary school teachers and children;

developed frameworks for bringing scientists and engineers into

effective collaboration with their local schools; developed plans

for the work they will do in their districts when they return;

and discussed strategies for stimulating policy changes at the

local and state level that will encourage improvements in

elementary science education.

Presenters included master elementary and secondary school

science teachers, leading science educators, exerts in cognitive

development and the assessment of science learning, and

scientists and engineers engaged in projects to improve science

education in the schools.

On the closing day, conferees agreed that "significant

change is needed and significant change is possible." In

consensus, conferees noted that significant change is possible

only if the scientific and engineering communities become

actively involved in forming alliances with school districts to

build better science programs. These alliances should have as

their goal the effective collaboration of teachers, scientists,

and engineers to bring about systemic reforms in science
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education. It was also agreed that more scientists and engineers

need to become engaged in this effort.

A map illustrating the geographic distribution of the

participants can be found on Table 10 on the next page; the list

of participants is included on Table 11 on page 34. Additional

information regarding the 1992 conference has been compiled in

Appendix E, including a conference application, brochure, and

program.

Provided Technical Assistance. The NSRC received many

requests for follow-up assistance from Leadership Institute teams

as their school districts began to implement the action plans

drawn up during the institutes. The NSRC responded to these

requests by phone and mail and through referrals to appropriate

sources of assistance. The NSRC also started developing the

capability to provide technical assistance to such school

districts.

Through a variety of networking activities and responses to

individual requests, the NSRC served as a source of information

and specialized expertise. Technical assistance activities

included helping leadership institute school districts as well as

others identify effective science curriculum materials, design

teacher in-service education programs, establish effective

science materials support systems and build community support for

their science programs. Upon request, staff members or NSRC

consultants made on-site visits.

In addition, special efforts were made to assist the state

projects that are a part of the NSF State Systemic Initiatives

Program, as well as other elementary science improvement efforts

initiated by science alliances and partnerships, state

departments of education, and state science teachers

associations.
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Table 10

1992 Working Conference for Scientists and Engineers
on Precollege Science Education:

Participants

23
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Table 11

1992 Working Conference for Scientists and Engineers
on Precollege Science Education:

Participants

1. J. Henry Ambrose, Arlington, VA 16. Ellen P. Metzger, San Jose, CA
2. Fred Begay, Los Alamos, NM 17. Robert C. Najjar, Tonawanda, NY
3. Margaret R. Clark, San Francisco, CA 18. Gregory E. Reaves, West Point, PA
4. F. Lee Cook, Huntsville, AL 19. Theodore D. Schultz, Yorktown Heights,
5. Karen Conzelman, Glendale, AZ NY
6. A. Steven Dahms, San Diego, CA 20. Michael B. Silevitch, Boston, MA
7. Robert M. Fitch, Racine, WI 21. Alan F. Smith, Tuscon, AZ
8. Burton Goodrich, Maynard, MA 22. Otis J. Sproul, Durham, NH
9. Raymond B. Heath, Albuquerque, NM 23. Karl J. Swyler, Upton, NY
10. Michael E. Hodges, Aiken, SC 24. Mare Taagepera, Irvine, CA
11. Susan Kanowith-Kle: n, Los Angeles, CA 25. Hector Timourian, Livermore, CA
12. Alan J. Lazarus, Cambridge, MA 26. David Turriff, Green Bay, WI
13. Ramon E. Lopez, Laurel, MD 27. Carolyn Ruth A. Williams, Nashville, TN
14. Jan B. Loveless, Pittsburg, CA 28. Vera Zdravkovich, Largo, MD
15. Edward Lumnsdaine, Toledo, OH
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The NSRC also sponsored follow-up annual meetings for

Leadership Institute participants at the National Science

Teachers Association (NSTA) National Conventions. The 1992

reunion of the 1989-1991 institute participants was held at the

NSTA National Convention in Boston, Massachusetts, on March 28,

1992. Twenty-three leadership teams were represented.

These reunions provided an opportunity for the NSRC staff to

obtain information on participants' needs, as well as recent

developments in their school districts. The meetings also

enabled the participants to share ideas and strategies they have

used to improve science teaching in their elementary schools. In

addition to these reunions, direct contact between the NSRC and

institute participants was maintained through telephone and mail

communications, and through a computer telecommunications

network.

The NSRC also continued to sponsor the Association of

Science Materials Centers (ASMC), an NSRC organization which

assists the growing number of school districts that are

establishing district-wide science materials support systems.

ASMC members met annually to share information about the design

of science teaching apparatus, sources of supply, and strategies

for reducing the cost of hands-on science instruction.

In attendance at the third annual ASMC meeting were 100

representatives whose school districts are in various stages of

developing and operating science materials support centers. It

is anticipated that interest and participation in the

organization will continue to grow as more school systems move to

improve their elementary science programs.

Information about project activities and publications was

published biannually (spring and fall) in the NSRC Newsletter.

The newsletter was disseminated to the 16,000 members of the NSRC
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Network, and to the nation's 16,000 superintendents of schools.

(Recent editions of the NSRC Newsletter and other information
about technical assistance activities are included in Appendix

F).

During FY 1993, the NSRC plans to build on the

accomplishments of the past five years. The NSRC will continue

to concentrate on its three major program areas - outreach,

information dissemination, and resource materials development as

described in the NSRC brochure in Appendix A. In all of the

NSRC's project activities, participation by DODDS elementary

schools and by other school systems serving children of military

personnel in the United States will be given priority.
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APPENDICES

A. NSRC Advisory Board and brochure

B. NSRC "Science for Children: An Agenda for Action"

brochure

C. Information about hands-on elementary science (STC)

units

D. NSRC Elementary Science Leadership Institute

information

E. 1992 Working Conference on Precollege Science Education

for Scientists and Engineers information

F. Networking and technical assistance information
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stdlblishedl in 1985. the National Science 
AEResources Center is operated jointly by

the Smithsonian Institution and the
\Ntti nail Aadeniv of'Sciences.

The NSR(:' m5issi . ill is to improve the teaching MINW

oI S(1c(1cC ill the ilatioli 5 schools by

"* lDe~lopiug a talent pool of nformed leaders
ini siic education to staff local, state, and
regional re(firnil e.ff~orts:

"* D)evelopin g consensus onl needed
ilnpro venlents inl Science education and onl

wa~ls to achieve themn:

"* Creating nletwo)rks of iindividluils anido
organiz/ations to promote the exchange of'
knowledge and experience usehtil to the
improvement of'scienlce education:

"* P~rovidinrg expertise ando technical assistance
tohelp school Systemis imiprove their science

programis:

"* Co.llectinig andI~ disseminating itilorniation

aboutt science and1( temachitig re(sour,(ces to

scienlce eo-ltcat( rs and scientists:

"* Developinmg effective scienice teaching
nIlaterials f*()I pr~c~ol lege science e(lticatiOll.



The work of the NSRC. is inl three principal
program areas:

M National outreach, to build( conIseI~nsu onl
Important science education issutes and to)
develop the leadership iieeded to bring
about change inl the schools.

M Dissernination of information about
exemplary teaching resources, science
eduication prograins, andl sources of'
expertise and assistance.

0 Development of innovative science
curriculum) materials that are imaginative.
classroomi-tested, scientifically accurate, and
reflective of cttrireit knowledge aboutt how
Children learn.

All NSRI: programis feature the active
inivolvemienit and collaboration of, Science

educators with scientists and engineers. The
NSRC provides science' edtucators with
opportuinities t0 becomie better infownied ab~out
curlrent developments In science and~
t.chiiolov., and enables scientists and
enigineers to become ftiniiliar with ctillreii
issues inl precollege science education so that
they can phuldV an active role inl its Imp)rovement.



NATIONAL OUTREACH

he NSRC\s Natiotial Otiti each Pt-ogralf

wot-ks ( lose1IN w~ith tea( hers, sdhool
w.sstefll of fi i~al5. pal-eilt 1iidl (.oiiiIllIliiitN

ot galnuattolus. ,ilid l epi esenltiti\'eS of' btusiness

alld~ illIi(51r lo stiliiiilate pIlblic stplp)(r fo- thle
vief rill of, science,( etitatioti alld to eliihaiie
11 iaii regi( mal. mid1( stilte etti its to impr-ove
scium-ce teadhiilig iii tile- schools. Nationial
( hit citali act i~itles are (Ie.Siglle(I (olexeclop
bi().1( (( isclseil~ls oll iiet-dedl imll iovmeilts ill

scitiiwe ((Iticalioli. to (lewc10 1 ) it talent pool of'
in fc riiied leader-s who call dlirect science IL
e(lwi(llioil reforiii1 efforts ill their- coliniiitiifiies.

'1i)(l pli vide IlIese leader-s withI special ized

National Convocations h'tittiit NSR( (moil c(atimis will 1whiig stille alldI
locill h ueris to get her to iden ltifk aill (lisetilss

ho) dtleCle cj oiisciislis a1iid l)llbic suipport for0 it ( tCcixW stirawgies 1f01 brinlging ailotit slistailic
ieeded refor-Iiis in] scieiice edcaItw i.t hel dw ni1,1go. ill middle a.111(1 'gh sdhool sienlce
NSR( sponisors comocations for leaer foni (At(h iatoll.
StIloolI (isti-icts, statll(, f).iitilllilts of, edulcation.,
ti hleges .iid l illiwi-tsities. pri dess~ illill edrhpIsiue
orgaiii/atio lls. anid bulsiness anid nitlini r.S 1-\ Ledrhihntiue
NSR( 's first niational convocation, eldtI( inl liifornu'ld leadership is reurdto establish I
I 98fi. fottilsed oil dwileatcihiing of Stielite it c~effei\v. hanlds-oii Scieil(,e( program ill ewer
(Allcilltai\ so lionls. 111c rc~olinnwicidiltioiis thlat Schiool tush i-tt 1,0 help1 deve-lop this leader-shl
e'mergedl fitnil tiiis (( nmoiat it n are at( thle chmwr ni wi i'shool 1e .the NSR(
S1i1ii1ifl~~/'Wt ill tihe \SR(" himblltatim Sieio toiil(It cis tw Fi'li net-1aiv\ s~clice Ledmler-shiij
for- (hildriei: kii kgenda foiw Actioni. fiistitiitt 50c S1( ii s cllle." ll('5e iiistitiites



p)14 X1(l teamls of' ýdlllmilistrators, curr.1icuiltm majter-ials; pariticipating inl the p)R'-stri-vic mid
specialists. tecmhers. anid scientists Fromi School inl-ser-vice educaltioii of science teatchers;
(list ricts across5 the couniitry withi the wor-kinig with school (listricts to hlp(Il t hem
iift rnimition ait(i skills they- liceef to (levelol cr-ete midlilmainltain effcctive science edticiltiolo
anld mauiilain~l efc ive hads-onl elenincltarv, progniams; mnd alcting ats aIdvocates torI I lie
Soi icew pr grialills. IFlie ii istittites are stalfecd inliproveunelcilt of'sciecei edlcationl ill their-
%%ithI sciel ce edt lcat( r5 mid( scilelit ims who have It cal communiities.
ilii p~lnicilici(l extciii plarv ele.Ill ill-vta s~cilice

i~tir llsi Iliei r (ist ricts. Technical Assistance

Di ti iing tliet patst four w ars, 72 schioot l di',n'ict The NSR( provides techIi iýal assistanlce, to
aiv is hiae Imirti~paedl iii NSR( :ci .(lerslip l School (listr-icts that are eiigalged ill elffor~ts to

liistit1ite p)ogriiilis. 'Iliese (list ricts ereialv i mpi-ve their- scielice programs. Tlir( ngh a
twi miill io c eluie tr cliut- S iflol chikireuli. variety of ietworkiiig atctivities mlid r-esponlses to

iii(lividltll requests, lthe NSR(. serves als aI

Working Conferences for Scientists SOUA ttreOf iii format 1ion a111)l 51 eciailizedl exlertit

and Engineers iii sclict(t muid tech nologv edttcation 1f)i school
olistr-ict anid com4imintliv leader-s. NSR(,

Fli hi \cm, tlit NSR(. spo uis irs5 a Wrkinig tech iiica lassistance aIctivities iiicludc helping
(A iifeiei ice fo S i cit isis aitid eligiliteei-s fin ml schol d0 (istricts ideuitif\ efI'vt~e science
o lleges aid l( ill iwersit ies. eea researchl ctirr-icuiltin) Imater-ials. olesigui teacher. inl-servic'e
laboratories .111dlplv~t iiidtltstr. Ihie(Se- edlcimaioii pr-ogaimils. esuablish effective scienlce,
o iiifreiice s are decsigned( to p' ('Pale Sc(1ientists Imater-ials suippotrt systiciis, ;111(l build

Atl c( ligri I eerlS f r Icaealt'sh P It -S ill c( )lilnltillilt\ suppor-t for- Iichir- sc-ience- pr-ogram11s.

1)1tti illegtsc Soittite c((llti(.t i Ill retspo tlse totia specialiel to hielp larlge

fI t 0i erices tli,~c1);le pit it]pilh is to Ncll()ie. litltilier-s of, (list ricts estaIblishi effective Science
iiiloriiied abotlt ttlrrei-cit isstues alild It(.% niaterials suipport systems, the NSR( has

(lt~~~cil 41)lic111(1itii ttit'iiI tech t l4 lgvý esuiblishec(I dh Associmiitn tof'Sciecei Maiterials

(.(Il at~it I 4. (iier'iedisctissi(ll illS ar (enters (ASM( D . ASM( memblers meet

le(Signed.( to lcit Il- filticilpailts ideii t ifv ways inl auitinul tt) share infor(wmationi abtuti the design
w Ii l(.i (ht anloil itt to thle ilirieull tf, scienice teacindilg a~ppm-uilts. stolrices of'

of K-I 12 steli*tli caiti hv 41 1vworkiiig withI suipply. miid strategies for- -edluicillg thle cost of'
ttcat llIt'r to tleveltp new sceltetechiiig banlds-onl sc-ience- i list Itictioli.



DISSEMINATING INFORMATION Resource Collection

'Fhlc NSR( Itits it c 3111prchclisheill ad gn wi ii

hec NSR( lfldlilitdll it I csotilcc (-Ol(41ecti11 (oflc(1i011 (A, Ci(.l"cive scicl1ce itlcd(ilig lcsul.
iiiiattlidiis. I Iotiscdl ill the >NSRC liiiati \ ilthT dlld (01lllcr- (LtlhlXs('s \%hich U)11itilil Siliiilhsoiiiaii !llstittlitioll. dle U.)I1C((triul Inic

tea(Ililig rcS(3(Li(3(.S dll Sot1l-(eS(31 oe~pci)(tis3) dill

5iissisiii(c.TIli NSR( pi-ox\irles illtifid-inittiU a( ciclil (II cil-I U11ll illitteiialS d(.vc\3I)ped 13'.

N S(lR iC lI 3 5 3is in in a w iiifi w in1 t t3i5 d i nlS it ltig h th \ l 'ii l ti ol ýl l ,1( . tldj (tdt (.115 (1 r m al t ei al s )i i c ic r

c((iplteit le~eeoiliinitii(ationi Ilelwwiks. tilt, 0 eIxthi(c n is. 5 ili( cl Iivit gil i(lic. ui(lcitd (11(-l
.VSHCA: 0\41,11ew'p pl~icst'iltdt 10115 l (,(31113)1(1 CCs l5tlilsd~]ydI

,1116 vI)rksih3)pN 1 116 111Cii pXli~iti1lio 311 p~jrilicdl., ~ i1(Cd(iW~ W(li iCtd

illi 113)ttedi gulides. )iIil(5

0 sciciiee wtechi rig Ililiterials diexe.Ic pd h\

((iI elc iks: lli ldS

(3U 3111 ies.

Information Databases

ilidiccess 11w. (laidl)Vi 5e1illpIteqilest lilolfgl_

Iatioll i't()I'idlhiligs If11 d11 \edlc11 l)~imiii as

( PSI-NE1). (I1SI-NFl 'is d n~diOtioieid c(m311ipitc3

13)3( 31111t11c.1 3315i1ttw(3k orgaiiiii/c h fl3~1ic
Cml((311( ut Stte S(3iclice Sipll(1vism315.



III (i tl fuitinr, the NSR( will also) dlissemiinate its
ifitOriiitioii da~tabases thi-oligh otlher
ick-c( iiimitni cat i( )l netw irks that serve the

Resource Guides

\S,-R( I eso ure ghid(es ini utule hiii riiiation
'Il)bmit wtcht~ing iiidft.tia~ls and1( soi ) f'

d1"%l'tdiaelw IM so.eit tcacithei. .- it i t'Inlt itdiv

So (cm c('54 ii11-cc p1ii(1 lids bco.ii fptiblIisliC(I. adi

It fi~id itowh Sect )iidrv sc(114 )Jsciefice is IIII(Ici-

\uno'v for (:Iildri#': IWsowir l4%op If'arhers is thli

Ndiiiioamtatdtl gtiidle t() eliciieiitar% scielice

F lcleiciitat I~ '.icii1t (.1i1i1itt1111111 inidieridls it, I 990. the first edlitionl OfScienre/rn- Children,:

111,11 Si ppl r hiai 1(1-! i S( e ncejstri-tctIi i: Iriounreii/Or IhuI/ers received the "()utstatidiiig
.\cadeiiic Nwtk Awar-d" fPm dic Ahn.ici-eicaii

* 't. iwi( tf dil mi St anlte dil scielicte ((iIwtio I Lbrarv Associattioni. A secoind ed(itioni is tinder

* 4%,1 ( )idid.1 t'lt'Iii .itdi (il( tiittiiii :hl,,: cnurf./o (U(%i

a \ssastaiic tI. itailable I to elitinieitaiv %tii tirder. wr-ite: Nat iouial .\cadcmvi Press, 2 101

Ica(,!.! It'i ()IcII IIItistIIIIIS. s'cictIa and (Ons~tittit(ion .5W.. NXV, Wasliiigttn. D)C 20418.

,IN"()( tiatti( Ps anditm OFigli/dti(mii d I(P5Ilic

"* l"IthliNhius l "adStip)Jliti N (0t eleinucitduV

wnIti( c 1(.it hfiiig uIiateuials.



DEVELOPING INNOVATIVE SCIENCE
CURRICULUM MATERIALS

I) 01.og Io hildl cii (SIC) is)

fih-i tgI1 six. I)eteIo cd if) (- ) yer tion wit
*,( boio (1st-ti( % (t(4.'n~ lilt- (4)Ut-lt. dil( 21 SI (:

* 1( 14sikllmt 4nit mIClAiotific phl 4)!n Sithati

" Ffti. thcIttp Basediif on Research
111i) .SJ( d dw11 abiti~I' )1( iCI)Ic pto -4\itt l I)Iu'Ijtio Ilc I( j g ni htC (1

I pmt cIlltgAIl tit( C'- C"It: iii. 'Cit( l~lgll~t(%4I 'jCi~C Stt

"~C 44 lo ttt ChI )44k.AII(A t4IiIioutl OI ltiot)I~I 4 C~tiA ~t



Classroom-Tested Flexible and Affordable

TO ci I 511 that li!Ilit iiialcrials pliodluce( hy tilt Ihle nllo(Illar (lesigil of the ST( prc Igran]

SIC. plc jtct art. eltcitive lotr cli ilreii anld makes it possible fir school districts to

leachlcus ill actutal classroom11 sell ings, thle unlit hincoiponiatc ST( wnits hilto a var-iclN of'

dcltelc )Jifleiit 1)0 ceSs i icilideS two phases of' cur-riculuml fr-amewiorks. Ill adlditionl, the S1( I

wlesnlg %%t il Sttden its aciid teatichrs ill classr onlis units alre also designed~ to be A4ffordable and~

cic ss ihi (culltiiti. Ill adldilioii. t(lt ST( units easilyN iiaiiitaiiied I)v School (listr-icts.

IMe lC~liowed I n a~ll 'diso rv 1 )ailel (if Scieii lists ST( units mlay he purchased firoll the
ldl 1(1 tu'lc( rl ( ar-o ilia Bioloigical Suipply (oimlpailIV,

'17001 York RdA.. Mirlinlon, ,NC 272)15.

Designed to Integrate Learning Teehn:(1)584-0381.

Ililt SI un" ilits mlake Scitiio(T inlsiltiction clr

1ccaliiiigfiil ici cltihlrenl and1( more. illailagealhlt

flo clelivititar'N Schocol ltdcllcr5 bN. linking

so ic(c l %tiit olcrllt ( ll-iii 11lit11 Suilhjtcts,

inl( hlcliii4 iliailitaiiatics. laiigiiage arts, socil~l
41tic~is, alnd aI[ .

row1.1
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An Advisorv Board of, distinguished scientists, educational leaders, and~ corporate executives helps
set NSR( pr-iorities and r'eviews miaterials produlcedI by tlie (center.

Members Robert F'itch I Nn11 Maigiilis

(Ijaillian S.( J.ohillsoli Wax L : niversjtv of, Massachusetts
D)a\id Shee.(t/, Dow C henmical Samueil Filler Philip Morrison
( A iipaIN Digital Equiipmniit ( orpi-)altioh Massachusetts Institute of,

Bruce' M. Alberts C harles H ard\. Tchnlp
Sn ixeisi t\ of Cali forin-ia at San II igh Ii e I'll~icih Schoo( ( ls. Phl vis Mo)rrison)i

Albert Bac/ Mlartini Ha-lwit ( ;iifbridg(', Massachuiset ts
Xikairio5 Mlc(ir U'SA Sillithsoiiiari lInstituitioni Philip Needlellianl

\far-j rie fBalruch Ro.bert MI. lla/eii Monsanto ( o nupanv\
l'AIicatioildl C onsultanlt Cadrnegie' Institutiionl of Jecromel~ic iic

l'avtteill. Nw 'ork asliiiu ~. ~Califor-nia Institute of,

An,1 KIN R heri tI loll maimn Tech imolop.
Sillitfisolianl Institution Snmlithlsoiiaim Instittutionl W~nt' Raso

lDeAnna Banks Beano' *Xnnl Kahn Franiklin lnstitinc
ASSociationl of Sc-ienl((- Ma~the'matical Scienuces
Iechim1ologn Cetr k-luratloim Board Peter Raven

F. P~ciRoc Macl- KeilldXlisstouri Botanical G arden

F. leieif~,(i Iniversitv oif'( oortdo L\ I vnne Strieb)

W.R jc oijl\Sar-ah A. I Lindsev Philadelphia Public Schools
Mar-Iha A. D~arlinig Mlidland Public Schools. Melvinm Webb
11wlt Boeing olinpaimv Midland, \Iidihigaim Clark Atlanta U niversit\

I fmibert l)XaSi 14)Iiili5 Ias)CO Paul WilliamIs
( it, C ollege oft New Nork Sinithsonialn Iimstizutunm I. ivcrs(l~v :)f Wisconsini
lalicis FI e I t WVillianlin. . Mcule'. r. Karen W~orth
National A~adenim of S(icnccs Polaroidf C orp~oration I'dimatioim 1)((l~oIpintim Cen~ter

I )r ~ g las 1. l~ve vii P lIi s XI arc i icc
Smlithlsonianl Instiltutionl National Science Telealchs

ASSM ati*



AfilO() o hL~datimli Establishled iii I 985, the NSRC is locitted in the

Di~ial Fplipi~cwCm-pl-at.-l rts mid( hi dtistries Bifildinig of the
i )iita L(11j)flellt( Arp(latolISmithsonfiani institutionm iii 'ashinigtoii, D).C.

Dmv C hemic ial C(m Ii 1 )aim F( mlI(tti( n Foi- fiiii her inlhfowmatiohl abotit the NSRC and

F.l. (Itt P'i lt dc Nenh uis and ( .mipaiiv its progr-ams. (-olitact:

I e'IcN tt-Packai-d (omnpipmiv National Science Resources Center

jmdii I). auid ( atheitie T. \Ia(Atl thm Airts mid( I ndhlstrieis Butildinig

Room 1201
N.~iioi~l ~i(Ii(Cl~Ol~iI~ii~nSmiitlisoiiianl n1stittutioii

V.S.Dupi-tmnt f Dft-ile leIphi )n: ( 202 )357-2555
I~epatiiiet of ~efcne I'siniile: (2092) 786-2028

U.'S. IDepar-tnenlt 4)f FldImealinm

Hlit W.K. Ke-l( )gg Fomulidlati( ii lidmi-I nie

hinf( thc Nationa~l ;\(.ai('I1 ()I S(-iellC4.'5 andi(
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National Science Resources Center Advisory Board

Chairman
David P. Sheetz, Consultant, The Dow Chemical Company, Midland, Michigan

Members
Bruce M. Alberts, Professor of Biochemistry and Biophysics, University of California at San Francisco, San Francisco,

California
Albert V. Baez, President, Vivamos Mejor/USA, Greenbrae, California
Marjory Baruch, Educational Consultant, Fayetteville, New York
Ann Bay, Director, Office of Elementary and Secondary Education, Smithsonian Institution, Washington, D.C.
DeAnna Banks Beane, Project Director, YouthALIVE, Association of Science-Technology Centers, Washington, D.C.
F. Peter Boer, Executive Vice President, W.R. Grace & Company, New York, New York
Martha A. Darling, Manager, Government Policy, The Boeing Company, Seattle, Washington
Hubert M. Dyasi, Director, Workshop Center for Open Education, City College of New York, New York, New York
James D. Ebert, Vice President, National Academy of Sciences, Washington, D.C.; Director, Chesapeake Bay Institute, Johns

Hopkins University, Baltimore, Maryland
Douglas E. Evelyn, Deputy Director, National Museum of the American Indian, Smithsonian Institution, Washington, D.C.
Robert M. Fitch, Senior Vice President, retired, S. C. Johnson Wax,-Racine, Wisconsin
Samuel H. Fuller, Vice President, Corporate Research, Digital Equipment Corporation, Maynard, Massachusetts
Charles N. Hardy, Assistant Superintendent, Instruction and Curriculum, Highline School District, Seattle, Washington
Martin 0. Harwit, Director, National Air and Space Museum, Smithsonian Institution, Washington, D.C.
Robert M. Hazen, Staff Scientist, Carnegie Institution of Washington, D.C.
Robert S. Hoffmann, Assistant Secretary for the Sciences, Smithsonian Institution, Washington, D.C.
Ann P. Kahn, Director, Organizational Liaison, Mathematical Sciences Education Board, National Research Council,

Washington, D.C.
Manert Kennedy, Executive Director, Colorado Alliance for Science, University of Colorado, Boulder, Colorado
Sarah A. Lindsey, Science Coordinator, Midland Public Schools, Midland, Michigan
Thomas E. Lovejoy, Assistant Secretary for External Affairs, Smithsonian Institution, Washington, D.C.
William J. McCune, Jr., Chairman, Polaroid Corporation, Cambridge, Massachusetts
Phyllis R. Marcuccio, Assistant Executive Director for Publications, National Science Teachers Association, Washington,

D.C.
Lynn Margulis, Professor of Biology, University of Massachusetts, Amherst, Massachusetts
Philip Morrison, Professor of Physics, Emeritus, Massachusetts Institute of Technology, Cambridge, Massachusetts
Phylis Morrison, Educational Consultant, Cambridge, Massachusetts
Philip Needleman, Corporate Vice President, Research and Development, and Chief Scientist, Monsanto Company, St. Louis,

Missouri
Jerome Pine, Professor of Physics, California Institute of Technology, Pasadena, California
Wayne E. Ransom, Vice President, Education, Franklin Institute, Philadelphia, Pennsylvania
Peter H. Raven, Director, Missouri Botanical Garden, St. Louis, Missouri
Lynne Y. Strieb, Elementary School Teacher, Greenfield School, Philadelphia Public Schools, Philadelphia, Pennsylvania
Melvin R. Webb, Dean, School of Education, Clark Atlanta University, Atlanta, Georgia
Paul H. Williams, Director, Center for Biology Education, and Professor, Department of Plant Pathology, University of

Wisconsin, Madison, Wisconsin
Karen L. Worth, Faculty, Wheelock College, Boston, Massachusetts; Senior Associate, Urban Elementary Science Project,

Education Development Center, Newton, Massachusetts

Ex Officio Members
James C. Early, Assistant Secretary for Education and Public Service, Smithsonian Institution, Washington, D.C.
Philip M. Smith, Executive Officer, National Academy of Sciences, Washington, D.C.

10/92



APPENDIX B

NSRC SCIENCE FOR CHILDREN: AN AGENDA FOR ACTION"
BROCHURE



Science for Children

An Agenda for Action

NSRC
National Science Resources Center

Smithsonian Institution-National Academy of

Sciences
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APPENDIX C

INFORMATION ABOUT HANDS-ON ELEMENTARY
SCIENCE UNITS



Science and Technology for Children
Hands-on Science Units for

the Elementary School Curriculum

National Science Resources Center
Smithsonian Institution-National Academy of Sciences



Science and Technology
for Children
Hands-on science teaching units for the elementary curriculum

The STC units are:
"* Hands-on-thatfs the best way for children to learn science.

"* Modular-can be integrated into an existing program or used to construct a complete
science curriculum.

"* Affordable-only inexpensive and easily replaced materials and apparatus are used.

"* Tested and reviewed-nationally field-tested in diverse school systems and reviewed by
prominent scientists and educators.

"* Age appropriate-children engage in activities and learn important science concepts and
skills appropriate to their developmental level.

"* Integrated across curricula-the learning of sciences is integrated with mathematics.
language arts. and social studies.

T he National Science Resources Center construct a complete science curriculum to
(NSRC), cooperatively sponsored by the provide children the opportunit) to learnSmithsonian Institution and the National about topics in the life. earth. and physical

Academy of Sciences, has initiated a unique sciences, and technology. The units encourage
elementary science curriculum development participatory learning and the integration of
project: Science and Technology for Children science with mathematics, language arts.
(STC). social studies, and art.

The project is providing teachers and chil- A unit consists of lessons for eight &eeks
dren with inquiry-based curricular compo- of instruction, each requiring about 45 min-
nents or units that build on young children's utes of class time: Teacher's Guide: Student
curiositx about the world around them. Activity Books. and appropriate supplies and

Under development are 24 hands-on units apparatus for a class of up to 30 students. Six
for grades I through 6. The units can be inte- units are available now, and seven others are
-rated into an existing program or be used to scheduled for release throughout 1992-93.

Sequence and Availability of STC Units

Organisms Weather and Me
• a •997 al! 1992

Trie Life Cycle Soils
o' B utte rflie s burro 1944
A. A, ne Deý

Plant Growth Rocks
and Development Fall I194 0.. T

Aea,Iable Nom

Ourselves Animal 4 0P all 1994 Behavior
Fall 1993 i

Microworlds Ecosystems
Avalable Noiw Spr 9

Expenments Its about
with Plants Time

Avala e '5 So 9 1992



The Teacher's Guide-This clearly written, concise guide is the key
to successful use of the STC unit The Teachers Guide

also includes:

an overview of the unit-

PLA\ I (.ROW( iI about eight weeks of
instruction

ANl) DE'Nl.(PMENT -general preparation and

TErAC.E - JIDE manasement tips
an annotated list of
appropriate science trade
books and other print.
audiom isual, and software

, ;resources for students

loop- and teachers
end-of-unit assessments

to evaluate student

_ NSR(:

• FumurouILI illtu,irmiotlnU

The STC Teacher's Guides provide teachers with ttihr,uLhiut 111V truId

the information the) need to conduct successful,
hands-on science lessons in the classroom. Each /
lesson has a set of objectives, step-by-step proce-
dures, and, often, strategies for assessing student /
learning. There are also relevant content back-
ground sections, lists of needed materials, and
tips on lesson preparation and lesson manage- Integratdo oi',-nsent,
me spt. for monitoing student

STC Teacher's Guides are designed to give progress

teachers the freedom to enhance and extend
lessons with their own ideas and to integrate the a
science content and skills of STC units with the
other subjects of the elementary school cumcu-
lum.

for each lesson:
os er iess s. objecti t,

lists of materials.
step-by-step prepara-
tion and procedure,
sections. and exten
sions

St " Student% from Watkins

Elementarn School in
Washington. D.C.. vork
%4 ith the Plant Growth

and i• !eclopment unit

P %,)u haL• % 1-t-nL ,rLomment% aout the STC proltrt, (all
Vt , l ',,,'• 1, ; H " curcnk 22. ,,r LIre 1, him

,'cid ' '' 0 (hr idrrn (.'•',t' a fl' 'c1,"i7rc1.1 :'

"" '" R,,Izd •Ilcr c'' \',,,CI ('ar,/ ltin

"-. - I D Y "?' . .r n• : fE " ' .t T "�~V r' r



The Student Activity Book-Cclar. concise instructions
in age-appropriate language

Field-tested student activities encour-/
aLge student investigation. For grades I oExlore

and 2. 30 consumable Student Activity prompts students itr I
Booklets are included in each STC unit. ask more questions,

about other arta' E lach hootk i.. filledFor tirades 3 to 6. 15 nonconsumable rltdt hi e,-wt epu rw
Student ActivitN Books are includ- found knossledgv. ings to illustrate

ed ineach nit.important points

Find Outi for ouarself
guides students
through the steps of
insestigation. obser-

Think and lit onder chal- %sat ion. experimenta-
lenges students " itli ques. tnon. and recordint_
tions that are answered
through hands-on actisitie%

-~Materials list ensures that

materials: instills a sense
of responsibility for
apparatus and procedure

A Look At Future STC Units
These STC units are scheduled for release throughout 1992-93
spitm; 1992 Fst tý 192 CHIEsaRAt -I STS. i(6rad' 31introduces

hiota (Hvrms~tit. ((;ad, l) ntrodute, ~F THfil hso Mt.. i oradc I i Introduce, some basic principles of chemtstr% (
the rasic: principles art :hemistrN an,! srudents to the conlcept of %%eather anti Students periorm simple chemical tests
nutrition. Students use cheemacal tests to hotA it relates to their esersdj% wiorld- and investigate the propenties ot similar-
detej carbohsdrates. Uas. and proteins in from the clothes the,% %ear to the weather looking powders to solve a mYsterY: %hat.
tsods., and discos c- throug-h j series o! tore-cast Students, learn it, read ate r h dniiso h ieukon
readinizs hoaw these nutrients relate it) their momerer. estimate %wind speed and dire, - chemicals" They gain practice conducting
health I hes learn the salue oit tollowting aton. make and use a simple rain gaugc, tests. recording observations, interpreting
procedures carefu~lk to achiese valid and recognize cloud patterns. results, and applying these skills to newk
results. and ol organtuine large amount' situations.
of data in a %ssstematrc was 5)t 14D%. i(;radt, 31 Challenges students ito cSSES Gac)Itoue hquestion %hat sound is. and how it lio,~ ~ . ~ae5 ntoue h
Its, A11tT itimsi. 16radi-Oia Students par- used Activities highlight sound's readils concept that all living creatures are inter-
rimpate in acmtasrae' that parallel the hIn- observable characteristics: pitch, loud- dependent. Using plastic soda bottles. t
tori,:il deselopment oit ttme-keepin-n ness.. and vibrations. Through building dents build connecting aquatic and terre'-
methods. the% observe the moon s phase' and experimenting with devices like whis- trial environments and observe the inter-
andi ivesiateae the movement oit the suns tIes and model vocal cords, students learn dependence of plants and animals. Thes%
shadov.s then huild andi experiment with farsthand howk humans produce and then design experiments to investigate the
'iich technolcical irnnosations as pendra receise sounds effects of man-made pollutants.
kim's and nechanikal escdapemeniSPI; "

(OMP4RIN'. Aso MEW Astaiu. a(;rdai
Introduces students to the processes andi
skills that form the toundation lor start

FA.X lour STC (rder! dardrzed measurement: making compal- All our products
9 sons. using arbitrar% units of measure, are unconditionallv

919 584-3399 and understandane the needl tot standard
tied units Student' make and use their guaranteed!
own measurine devices ita, quaniat
lenj~hs. widths, and herehi'. as wAell as
esoiare oirunie and cavacil,



Available LKTt I('i
Designed tor Lrade 4. the u nit -

can also be taught at grades 3
and 5.Students are introducedS TtUit the properties of eectricit

" Six new units for grades 1 of circuits, learn about Mwitch-

through6 s. construct flashlights, and
discover the properties (it

Incldes ateialsanddiodes. The unit culminates in
" Incudesmateialsandstudents %%jrinw a cardboard-ho', house.

apparatus for a class of 30, plus 97-2601 [!iii. S295.(K)

Teacher's Guide and Student 9720 StuentAc t c it. ý Boo $2.50
Activitv Books IRW LD

"* Units provide lessons for eight Desi~nc'd fr g'rade 5. this unit is adaptable for grade 6.
weeks of instruction The primary objectives are for students to learn how to

observe and record their observations by wrtnad
THELFE C. 1 (.'w.I, OF Bit VIF:kILIKS drawing: to learn a bout the properties of magnifiers. and9
I( I i de 2 1to become skilled at using hand lenses, microscopes.
introduces, the concept cil life cscles b% using the painted slides. coverslips. droppers. and other related apparatus..

ladý butterll% IlI anc'iia I ardw). Students learn observa- In addition, each student has an opportunity to observe a
iioal nd ecodire sill ad teirimprtace o si- wide variety of specimens, both living and nonliving.

eciic The), learn about the caterpillar', basic needs for under maenification withi a student microscope I included).
air. Asater.'1ood. and sheltici and the% observc and record 97-2701 Lntii . S2Q)5.(X)
actis itics such as Tpinning silk. eating. resting. clirinat- 97-2702 1 eachrsf' Guide S. 9.95
int: waste. and sheddiniL. The chrxsalid and adult stages 97-2703 Student Aentiit> Book .. $2.50
are also obstir's ec. w~ith close attention gisen it) develop- EPR~~SWT L~T
mernt. anatom\ý. and feeding. lGrtJie6

97-1.901 Lnni, $1Wi.( This unit features Wisconsin Fast Plants-, Bras~siia rapa.
97-1502 'Teacher , Oide . $9 Students learn how to deswimn then conduct a controlled
97-1503 Student B.r I'Iooklet ý 11 investigative expentment. The,. learn to identifyN the kes

It s1 (;1401474 0 1) lDF I IELOPMEiT vrariables that affect the life, health, and reproductive
_?) capabilities of Bravo a arid hows these variables can be

1Hi1iL111 IC(it etres \ksiconsin F-a~t Plant, , Btas.rýi a rapal. manipulated. Through data collection. measurement.
.1embiner ol the irustard i amiI\. Students tol lo%% the iobser'sation. and recording. students discover the effects

- 'rnpilet lidk c\ Ic 40i daysý ot Hpai wa. iricludhirt ger- of mranipulatinizt chosen variables on the plants. Activities
nrioitiaion. Lrossthi. &\des en ot t10I101'n r, inlde planting seed, thinning and transplanting

,ý:r- d;It oltcp~irer: plii: seedi llhrirs _si riL d the seedling,,ý pollination, and bars estine.
III newý crr lrsi5  l f).11ront hirsested seed 97-31011 1 nit s'iS Oil

ItsC 1i)s inde' [di~irti11I weed. thinninmie aini trans plant- 97-3102 1leachers ( uidc e Q

.celliie, iwi : ittte ithi dried 11toies trees. tars ' 97.3 103 Siudewi BoI i '.i $.1

4__19411 101i~athm r)
r 9- 1 V I s...tudcnri, explore magnetismi and electricits in this unit
4--19413 ui.'\i'i n* . i Student, esperinient o ith mnamncts arid "~ it ita compass

the\ make. The\ dliscos er properties of magnets, and
j, IIms e C' and espl ore the charatctristies ot a scs itch. siniii
pie circuits, and elecirontaynets. Students, experiment

_______ __________________________________ ssith three different electric motors. itteludine, one thes

tiake. t sine an electric generator. the\ produce electrici.
.m IF V1 f FOR CHII oREiS: i% ii lieh lit a u I anid make a inimilr turn.

RI",(it R(1.% FORk TEACHERS : 97-.3401 L nit S 245.015
97-3402 1 eachers, Guide $) 915

A 1 -pt resource guide for elemencrtary schoo~l 97.i340(3 StUden~t AL.\cimi It\ Bik$21
temehers Lowni ... t-i~ h, Yh,- Nationail Science
Resources ( enter (\SRC i staff and reviewed and
ainiiotated b\ iassroom teachers It lists, reviews.
aind pros ides i 'derinL intiormation for activity-
based science oirriculuni units, books on science ACT NOW'I!
teachini-. sourcc books ol science actis ies,. and AaeSCuisapr fyu
sk CIIi e niac'a,incs fur both elementary teachersMaeSCuisaprofy r
and students Published h), the National'Academny .science curriculum. To order,

Press "~ ~Call 800 334-5551 today!



The most frequently asked questions about
Science and Technology for Children:
tc are interested in adopting the STC program as part of our curricu- , . -
lur. How can you help us? National Sencie R-sourcntewr :aenc- &Trchn-bogv for Children

If you are planning to adopt a hands-on science curriculum and would
be interested in knowing how STC can work for you, we will meet with
your curriculum developers, science supervisors, teachers, principals,
school board members, and parent organizations to present the total
STC program for your consideration. This can be arranged by calling or
writing David Middendorf at Carolina Biological Supply Company, sfith t, N Ai of scd .
919 584-0381, extension 225. @

How can we preview materials? W B 9
Any Carolina Biological product--including the STC units-can be
ordered on approval for 30 days.

Do you offer workshops, demonstrations, in-service, and pre-service teacher training?
Yes. Each unit is designed to be teacher friendly. Because in-service education is a necessary element of an effective program, we offer
hands-on workshops for every unit. We prefer groups of 20 to 30 at a time. This allows interaction between participants similar to that found
in the classroom during actual teaching. Complete unit workshops are approximately 3 hours in length. Two workshops can be done in a day.

How much does a workshop cost?
Every situation is different. We want to work with you to provide the training that will make your hands-on program successful. Call David
Middendorf at 919 584-0381, extension 225, to discuss your specific needs.

How can we order STC materials?
STC units, printed materials, and apparatus for each unit can be ordered by calling toll free 800 334-5551. The catalog numbers and prices
of available materials are included in this brochure.

Fret 30-da% Trial - Your Satisfaction is

Sýicnýca 1 cchnoloe. hr ('hil- Unconditionally
dren I nitý arc .t\aixhhlc tor a 30- Guaranteed
da\ trnl ah,,oltuick tree. Re\ ic•%aný unit I \our ,0",'rt01. 10 ,() All units in the Science

.I and s t h'\ and Technolog\ for Chil-

.Iu1,Ih•I.' i 1 10r! \ii dren seriet . are uncondi-

I d - \ prgra \Thetionallv Luaranteed. If" (.ltl, I "•lt~ \ o"u' tt dcý.idc...." " - .-•, t ,• you are dissatisfied w-ith

pan\ un' It \irni -. r t. it
' v~~l,:1" •11 '%iT Ill (•l••.' l!• •'- , ithl a. notle to thatI elfieet

T tII I[ Itq _ ý I I ýk I I L I l~ a I tI'[ I ýj 1 II J C 1)1a ,C l C1 1 L

-I credit, or I rehid.
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SUEN E AD TEhNOOGYFOR (:ITLIREN:
S! 1, 1 :N Cv:~ OP"r U,'NITS AND AVAILABILITN'

Grade Life and Earth Science Physical Science and Technology

I O rgan ismis Weather, (Comparinig ( bsetviiig at1
fall " .1! and(i ve an IIIlMasu tng Cai ing

2 The life Cvcle Soils ýalancing antd Chlanges
of Butterflies sptitu±, 94 WeighingFll9

hill 91 hl 19?7

3 Plant Gron wth Rocks Chemical Sounds
adIl D~evelopment bl"(1094 Tests hill 92

Sp? mg ')1 5/n ing 9?7

4 Our selves Aknimial Floating and Flect ric
Faldl 94i Behavior Sinking Circuits

Fall 93 Fall 93 .5) Ipum W1

5 MIicroworids E-cosystemis Food St ruct ures
.5/0) mf 91 Sp1ring 9?7 Chemnistrv S~rifig 94

Stpring 92

6 E~xperimenets It's albout Machines and Magnets and
wihi Plants Time Inv'entions Motors

hilQ Slp-Inii 92 E(1l 94 Eal /I)f

DESI(NED TO BE AFFORDABLE AND MANAGEABLE

T he STI' units are a lh irdable, manageable fit the classroom,
an 111 asily mta intai ned by ~ school districts fbOr repeate cl use. Fach
STl u fliti consists of* approximately 16 lessons, or 8 weeks oI'
instruction. IEveryth ing it tcachcr tleeds-teacher's guiide, a SeIt

of st L1(ent activitv boo0ks, and classroom science miaterials-is
conltai ned it] each unit. The teacher's guide is fill~ed with
su ggesl ions that htellp teachers antticip~ate miany classroom
situatiatnbs. Supplemental infolrmiat ion p~rovidles ideas aboutt hlow
to it I(( )rporat e com 1)Ltite software, audio-vistua m naterialIs, and
sceicce trade boo0ks with tlile tunits.
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Science and Technology for Children

A National Elementary Science Curriculum Program
to Improve the Teaching of Science in the

Nation's Elementary Schools

* National Science Resources Center
NATONAL ACADEMY OF SCp•ECES • SMTHSONIAMN4N ZNSTUTfION



Introduction

Science and Technology for Children (STC) is a unique elementary science

curriculum development project of the National Science Resources Center (NSRC). The

STC project is designed to build upon the experience acquired by school districts that

have established effective hands-on elementary science programs over the past two

decades; the knowledge of the elementary science curriculum materials produced in the

past with National Science Foundation support; and the NSRCs four years of experience

in developing, publishing, and disseminating inquiry-centered elementary science

materials.

The STC project incorporates a thoroughly tested materials-development process

that ensures that the hands-on curriculum units produced are scientifically accurate and

pedagogically appropriate for children and teachers. The steps of this process include

.evelop.en of a trial-teaching sequence of classroom activities and preparation of trial

editions of the science readers, in consultation with teachers and scientists; ilt.aching

of these materials with ,hildren in the District of Columbia Public Schools; nta]c

Ietin with ethnically diverse groups of children and teachers from urban, rural, and

suburban school districts: formative evaluatio' of the materials by the Program

Evaluation and Research Group of Lesley College in Cambridge, Massachusetts; renew

by an advisory panel of prominent teachers, scientists, educators, and authors of

children's science trade books; revisio of the materials based on the information

obtained from the field-testing process and from the review by the STC Advisory Panel

(see list of STC Advisory Panel on page 3); commercial publication by Carolina

Biological Supply Company; and disminatig of the materials by Carolina Biological

Supply Company and a nationwide program of outreach activities to help school districts

effectively implement the STC program.



The project is staffed by people whose experience in elementary science education

includes classroom teaching, developing inquiry-centered science curriculum materials,

conducting teacher in-service education programs, evaluating science learning,

disseminating educational materials nationwide, and providing technical assistance to

school districts throughout the country.

Science and Technology for Children is directed by the NSRC, which is sponsored

jointly by the National Academy of Sciences and the Smithsonian Institution. The

NSRC's commitment and capacity to improve science teaching for our nation's youth,

coupled with the resources and support of its sponsoring institutions, provide the STC

project with the credibility and visibility needed. to produce an effective and engaging

science program and disseminate it to elementary school teachers and children

througbout the country.
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STC Advisory Panel
Peter Alflerbach. Director. The Reading Clinic; Margo A. Mastropieri. Co-director. Mainstreaming

Associate Professor. Curriculum and Handicapped Students in Science Project.
Instruction. University of Maryland. College Purdue University. West Lafayette, Indiana
Park. Maryland P..chard McQueen. Specialist, Science Education.

David Babcock. Director. Board of Cooperative Multnomah Education Service District.
Educational Services, Second Supervisory Portland. Oregon
District. Monroe-Orleans Counties, Spencerport, Alan Mehler, Professor. Department of
New York. Biochemistry. College of Medlcine. Howard

Judi Backman. Math/Science Coordinator. University. Washington. D.C.
Highilne Public Schools. Seattle. Washington Philip Morrison, Professor Emeritus of Physics.

Albert Baez. President. Vivamos MeJor/USA. and Massachusetts Institute of Technology.
former Director of the Division of Science Cambridge. Massachusetts
Teaching. UNESCO. Greenbrae. California Phylis Morrison, Author. Cambridge.

Andrew R. Barron. Assistant Professor of Massachusetts
Chemistry. Harvard University. Cambridge. Fran Nankin. Editor. SuperScience Red. Scholastic.
Massachusetts New York. New York

DeAnna Banks Beane. Project Director. Jerome Pine, Professor of Physics. California
YouthALIVE. Association of Science-Technology Institute of Technology. Pasadena. California
Centers. formerDirector of Education. National Harold Pratt, Executive Director of Science and
Urban Coalition. Washington. D.C. Technology. Jefferson County Public Schools.

Al Buccino. Dean. College of Education. University Golden. Colorado
of Georgia. Athens, Georgia Wayne Ransom. Vice President for Education.

Audrey Champagne, Professor of Science Franklin Institute. Philadelphia. Pennsylvania
Education, School of Education. State David Reuther. Editor-in-chief and Vice-President.
University of New York at Albany, Albany. New William Morrow Books, New York. New York
York Robert Ridky. Professor of Geology, University of

Sally Crissman. Head. Lower School. Shady Hill Maryland. College Park, Maryland
School. Cambridge. Massachusetts F. James Rutherford. Chief Education Officer and

Gregory Crosby. Associate Director, Triangle Director, Project 2061, American Association for
Coalition for Science and Technology Education. the Advancement of Science. Washington. D.C.
Washington. D.C. David Savage. Teacher, Chevy Chase Elementary

JoAnn E. DeMaria. Teacher. Hutchison School. Montgomery County Public Schools.
Elementary School. Herndon. Virginia Chevy Chase. Maryland

Hubert Dyasi. Director. Workshop Center for Open Thomas E. Scruggs. Co-director. Mainstreaming
Education, City College of New York. New York. Handicapped Students in Science Project.
New York Purdue University. West Lafayette. Indiana

Timothy H. Goldsmith. Professor of Biology. Yale Larry Small. Science/Health Coordinator.
University. New Haven. Connecticut Schaumburg School District 54. Schaumburg,

Charles Hardy. Assistant Superintendent. Illinois
Instruction and Curriculum. Highiine Public MIchelle Smith. Publications Coordinator. Office of
Schools. Seattle. Washington Elementary and Secondary Education.

Patricia A. Jacobberger, Geologist. National Air Smithsonian Institution. Washington. D.C.
and Space Museum. Smithsonian Institution. Susan Sprague. Director of Science and Social
Washington. D.C. Studies. Mesa Public Schools. Mesa. Arizona

Patricia Lauber. Author. Weston. Connecticut Arthur Sussman. Science and Health Education
John Layman. Professor of Physics. University of Partnership. University of California at San

Maryland, College Park. Maryland Francisco. San Francisco. California
Sally Love. Museum Specialist. National Museum Emma Walton, Science Supervisor. Anchorage

of Natural History. Smithsonian Institution. School District, and Past President. National
Washington. D.C. Science Supervisors Association. Anchorage.

Phyllis Marcuccio. Assistant Executive Director of Alaska
Publications. National Science Teachers Paul Williams. Professor of Plant Pathology.
Association Arlington. VA University of Wisconsin at Madison. Madison.

Lynn Margulis. Professor of Biology. University of Wisconsin
Massachusetts, Amherst. Massachusetts Kathryn Wolff. Managing Editor. American

Association for the Advancement of Science.
Washington. D.C.



Philosophy and Goals

The Science and Technology for Children (STC) program is based on the

principle that children learn science best in an experiential environment where they can

investigate science phenomena using concrete materials such as pendulums, balances,

electrical circuits, simple microscopes, plants, and animals. An inquiry-centered

elementary science program, based on hands-on instructional units, enables young

children to learn about the essence of science by asking questions and working to find

the answers to these questions. This approach to science instruction captures children's

curiosity, stimulates their interest in science, and teaches them important science

concepts as well as the critical-thinking skills involved in scientific problem-solving. A

bands-on, inquiry-oriented approach to learning science is also consonant with a

constructivist learning model that emphasizes student-centered activity and the logic of a

student's own experiences.

The STC program consists of a series of 24 inquiry-centered curriculum units that

have been carefully designed to involve children in hands-on investigations of scientific

phenomena, enabling them to make their own discoveries about the world of science.

Through investigation and discovery, children learn developmentally appropriate

concepts that are central to the life, earth, and physical sciences and technology. The

key concepts of the 24 units of the STC program are reflected in the unit titles (see

Table 1 on page 6).

The STC program places considerable emphasis on the development of scientific

reasoning skills. In the primary grade units, children begin their study of science by

observing and measuring, then they move through a progression of experiences that

culminate in grade six with the design of controlled experiments, as illustrated in Table 2

on page 7. As a result of this structured sequence, at the end of grade six, students have

had the opportunity to develop a number of important critical-thinking skills as well as to

have gained an understanding of many scientific phenomena and basic concepts.
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The STC program also emphasizes the development of scientific attitudes,

especially the scientific "habits of mind" described in the Science for All Americans

report of Project 2061 of the American Association for the Advancement of Science.
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Science and Technology for Children
Sequence of Unit Topics

Grade Life and Earth Sciences Physical Science and Technology

I Organisms Weather and Comparing and Observing and
Me Measuring Classifying

The Life Cycle Soils Balancing and Changes

2 of Butterflies Weighing

Plant Growth Rocks Chemical Tests Sounds
3 and

Development

Ourselves Animal Floating and Electric Circuits
4 Studies Sinking

Microworlds Ecosystems Food Structures
$ Chemistry

Experiments with Time Machines and Magnets and
6 Plants Inventions Motors



Table 2

Science and Technology for Children
Goals for Student Learning

Development of Conceptual Development of Scientific Attitudes
Understanding in Science and Habits of Mind

" The focus will be on concepts * Curiosity
that are appropriate to children's
level of cognitive development. * Respect for evidence

" Concepts will be stressed that - Critical reflection
relate to children's everyday
experience. o Flexibility

" Balance will be maintained * Sensitivity to living things
between life science, earth sci-
ence, physical science, and
technology.

Development of Scientific Reasoning Skills

Grade Levels

Central Themes 1 2 2 3 4 i 6

Observing. Measuring, and
Identifying Properties

Seeking Evidence/
Recognizing Patterns and Cycles

Identifying Cause and Effecu/
Extending the Senses

Designing and Conducting
Controlled Experiments



Program Materials Description

The STCs 24 curriculum units are designed for use in grades one through six and

can be used as a complete elementary science program or individually, as supplements to

an existing program. Each unit contains everything a teacher needs-a comprehensive

teacher's guide, a set of student activity books or student notebooks, and a classroom kit

of science equipment-to teach the eight-week unit to a class of 30 elementary school

students. The teacher's guide and student activity book or notebook are available

exclusively through the publisher of the STC program materials. The equipment in the

kits also is available for a reasonable cost from the publisher or can be easily and

inexpensively assembled and maintained by school districts.

The lessons of the STC units incorporate the "Focus-Explore-Reflect-Apply"

learning cycle, using a constructivist approach to learning (see Table 3 on page 10). The

teacher's guides also: include suggestions to help teachers anticipate many classroom

situations; make use of cooperative learning experiences to teach students how to work

in groups; and link the teaching of science with the development of skills in mathematics,

language arts, and social studies. Guidelines for the assessment of student learning and

test instruments are provided to help teachers assess their students' acquisition of specific

science concepts and skills before, during, and after the teaching of the units.

Each lesson in the STC tea her's guides contains a set of objectives, background

on relevant science concepts, a list of the required materials, step-by-step procedures,

and tips on lesson preparation and lesson management. In addition, the units include

ideas on ways to incorporate the use of supplemental materials, such as computer

software, audiovisual aids, and science trade books.
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The STC student activity books include step-by-step directions that guide students

through the unit's investigations. These investigations are designed to focus student

thinking on specific scientific phenomena, to assist the development of an intuitive

understanding of important science concepts, and to encourage reflection and further

research into the phenomena.

The STC student notebooks, currently available for units for grades one and two,

contain student activity sheets and are designed for consumable use.
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Table 3

Science and Technology for Children

Learning Cycle

Focus: Explore and clarify the ideas that children
already have about the topics

Explore: Enable children to engage in hands-on
explorations of the objects, organisms,
and science phenomena to be
investigated

Reflect: Encourage children to discuss their
observations and to reconcile their ideas

Apply: Help children to discuss and apply their new
ideas in new situations



Summaries of Science and Technology for Children

Life, Earth, and Physical Sciences and Technology Units

FIRST GRADE: Life and Earth Science

Iiis unit provides experiences to help young children form their own ideas about living

things. Students create and observe a woodland habitat containing Loblolly Pines

seedlings, Pillow Moss, Pill Bugs, and Bess Beetles, and a fresh water habitat containing

Elodea and Cabomba plants, Pond Snails and Guppies. Sustained by their own curiosity,

students discover the ways in which living things are alike and the ways in which they

differ. Here are opportunities for students to refine their sensitivity toward and

understanding of the interdependence of life.

Weather and Me

Here students are introduced to the concept of weather and how the factors governing

the weather affect their everyday world, from the clothes they wear to whether it will be

sunny or not tomorrow. Students construct and use a variety of tools that help them

learn to read thermometers, estimate wind strength, gauge rainfall, and recognize cloud

formations. Throughout, students collect and record daily information about

temperature, cloud cover, wind, and precipitation.
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FIRST GRADE: Physical Science and Technology

Compwuz antd Meauig

In this unit, students engage in exploration of a variety of preliminary linear and

volumetric measuring activities. Interesting activities, such as comparing arm width

versus height and measuring how tall the teacher is, provide practice with skills and

concepts that will help make measuring meaningful. In addition to making comparisons,

students use arbitrary units of measure, and develop standardized units. Self-made

measuring devices are used by students to quantify lengths, widths, and heights, and then

to explore volume and capacity.

Obsevi and CMa fi*

In this unit, students are introduced to observing, classifying, and sorting everyday

objects, such as buttons, Attribute BlocksTM, and Pattern BlocksTm. These activities help

students to identify characteristics and attributes of these objects, then they move on to

engage in grouping activities based on similarities and differences. Concrete patterning

activities help children to see and develop patterns and then to extend their pattern

recognition skills to broader applications in problem-solving.

12



SECOND GRADE: Life and Earth Sciences

The Life Cycle of Butterftles

Children are naturally curious about the growth and development of animals. This unit

builds on that interest by enabling young students to investigate the life cycle of the

Painted Lady butterfly (Vanessa carduis). For eight weeks, the diverse behavior and

characteristics of this cosmopolitan insect are observed, recorded, and analyzed. The

metamorphoses from caterpillar to chrysalis and, finally, to an adult butterfly are

dramatic and punctuate the changes that occur over the life cycle. Students compare the

life cycle of this insect to the life cycles of other animals, deepening their knowledge of

the diversity of life, patterns that exist within animal life cycles, and the relationships

between structures and their functions.

So•&

In this eartb science unit, students explore the properties of soil. They collect and

observe different types of soil, then use sieves and water settling jars to sort out the

different components. Students compare how different types of soil absorb and hold

water, and they conduct activities involving erosion. Students also are introduced to

some inhabitants of the soil and observe their effect. Finally, students "make" their own

soil.

13



SECOND GRADE: Physical Science and Technology

Balwz&W and Weighing

This unit introduces young children to the concepts of balancing and weighing. A wide

variety of ways to achieve balance is explored, such as making mobiles and balancing

objects on a beam. Students then learn to use an equal-arm balance, and they compare

and measure the weight of various objects, as well as order the objects according to their

weight. Finally, students apply what they have learned about weighing to other activities

involving problem-solving.

This unit provides children with the opportunity to explore the concept of change as it

occurs in the parts of natural world with which they are familiar. Living and non-living

processes, such as growth and decay, melting and phase changes, are emphasized.

Students are encouraged to discuss their ideas about these processes, then to engage in a

series of observations and investigations that expose them to new ideas about time-

dependent reactions as well as cause and effect.

14



THIRD GRADE: Life and Earth Sciences

Plant Growth and Development

In this unit, students observe and analyze the growth and development of Wisconsin Fast

Plants"m to further their conceptual understanding of life cycles and the interdependence

of living organisms. Working in cooperative groups, students germinate seeds, thin and

transplant seedlings, pollinate flowers with dried honey bees, harvest mature seeds, and

determine the seed yields. As they observe, draw, measure, record, graph, construct

models, and communicate their results to their classmates, students improve their skills

in the use of the tools of science. Students also increase their knowledge of the

characteristics of living organisms and the variety of ways in which they depend on their

environment and each other for survival.

Rocks

This unit builds on children's natural curiosity about rocks. After making their own rock

collections, students observe the rocks, describe the similarities and differences, and

develop a classification system based on physical characteristics. Then they use a rock

collection and equipment provided in the unit's kit to conduct tests for some of the

properties of rocks, such as color, luster, hardness, streaking color, and weight. Student

reading selections relate the rocks that the students observe and classify to the processes

by which rocks are formed.

15



THIRD GRADE: Physical Science and Technology

Chenical Tests

In this unit, students investigate the identities of five common household chemicals.

Working in cooperative groups, students investigate the physical properties of the

chemicals and perform simple chemical tests to learn what happens when substances

change. Solubility, filtration, evaporation, and crystallization are introduced and excite

students' interest. Cabbage juice is used as an indicator to introduce the idea of pH. In

the latter part of the unit, students encounter a new challenge as they use the powdered

chemicals they have now identified to analyze liquid unknowns. Throughout the unit,

students observe, record, interpret results, and sharpen their skills as they solve problems

in new situations.

Sounds

This unit challenges students to investigate where sound comes from and how it is used.

Activities highlight sound's readily observable characteristics: vibrations, pitch, and

loudness. Such simple and engaging materials as string, nails, whistles, and membranes

are used as students construct and experiment with devices that vibrate in a variety of

ways. Using only a magnet and a coil of wire, they also create a simple earphone and

then investigate ways to make it louder. In culminating activities, students make model

vocal cords and read about how humans produce and receive sound.
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FOURTH GRADE: Life and Earth Sciences

This unit helps students explore how their major body systems work together to sustain

their health and their ability to do work. Students document their sleeping and waking

cycles and examine similar behaviors in other living things. Also investigated and

discussed are eating and nutritional needs as well as vision, hearing, lung capacity,

temperature control, and other basic behavior. Students determine some of their own

learning behaviors and read about our growing understanding of how the brain functions.

After engaging in this unit's various activities, students will have developed an

understanding of the unique "machine" that is the human body.

Annal Sud

This unit is designed to help students learn how we acquire reliable information about

animals. Students observe two organisms first-hand: guppies and tree frogs. Owl pellets

serve as an example of how much can be learned about an animal second-hand.

Students record cumulative data to assist them in making comparisons of the organisms

that they have studied and discuss what types of information can be gathered through

observation, experimentation, and research.
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FOURTH GRADE: Physical Science and Technology

Fkoatg anwd SLnciyg

In this unit, students engage in activities that give them experience with interesting, easily

observable, and challenging phenomena involving floating and sinking. Measuring tools,

such as a spring scale, are used to investigate the buoyant force on a variety of objects.

Clay and aluminum foil boats are constructed, and students are challenged to increase

the boats' capacity for supporting cargo. Students also construct a hydrometer to help

them make observations about the buoyant characteristics of liquids other than fresh

water. Throughout, students are challenged to -use their ideas to make and test

predictions with experimental apparatus.

This unit introduces students to the properties of electricity and how it works as well as

how we use it. Students explore different kinds of circuits, learn about switches,

construct flashlights, and discover the properties of diodes. In the culminating activity,

students wire a cardboard-box house-an enjoyable activity that also demonstrates to the

teacher how much has been learned.

18



FIFTH GRADE: Life and Earth Science

M7foiword

This unit offers students experience in the use of hand lenses and simple microscopes

while investigating representatives of microscopic life. They discover the properties of

lenses and become skilled in making slides and using microscopes as observation tools.

Through their investigations, students are able to see cells and they learn about the

diversity of characteristics that can be seen in organisms when viewed under different

powers of magnification.

This unit introduces students to the concept of communities of animals and plants, to

habitats, and to observable aspects of interdependence. Students work with a terrarium

containing plants, soil, and live insects and an aquarium containing plants, snails, and

guppies. After studying these environments, they conduct experiments to study the result

of overfertilization, excess salt, and acid rain. Through a series of readings and case

studies about the Chesapeake Bay area, they grapple with the problems and trade-offs

involved in trying to solve ecological problems.
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FIFTH GRADE: Physical Science and Technology

Food Chwmity

This unit builds on the Chemical Tests unit as students work with food and nutrition to

learn more about what matter is and what its properties are. Students use chemical tests

to detect carbohydrates, fats, and proteins in foods, learning more about what happens

when substances change. Through a series of readings, students discover how the

nutrients they test for and others, such as vitamins, relate to their health. They also

learn to organize large amounts of data in a systematic way and to handle variations in

experimental results.

Sbucamu

This unit challenges students to design, construct, and evaluate a variety of structures.

Students experiment with materials such as toothpicks, straws, paper, and aluminum foil.

Through their investigations, students develop an understanding of the concepts of

strength, directionality, and rigidity and how these concepts apply to real structures in

their environment.
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SIXTH GRADE: Life and Earth Science

Experiment **h Pkt S

In the Experiments with Plants unit, students apply the knowledge and skills they have

gained in earlier grades from STC life sciences units to investigate some of the variables

that affect the life, health, and reproductive behavior of the Wisconsin Fast PlantnA

(Brassica rapa). In this advanced unit, lessons are structured to help students learn how

to set up and execute controlled experiments. In teams, students formulate a question to

investigate through an experiment involving one variable, such as fertilizer or light.

During the next five weeks students observe and record their experiments with drawings,

written descriptions, and measurements, discovering the effects that manipulating

variables has on the plants. Through these experiments, students continue to increase

their knowledge about concepts related to energy, interdependence, diversity of life, and

evolution.

Tune

As a unit about the science, technology, and history of measuring time, Time enables

students to examine their ideas about time and to investigate ways of measuring time.

First, much like early humans, students use some of nature's cycles, those of the sun and

moon, as timekeepers. In the course of these activities students make independent

observations of the moon's phases and analyze why they are useful for timekeeping. In

the second part of the unit students create and experiment with a water dock. Then

they build and experiment with mechanical clock works, including a pendulum and a

complete escapement mechanism. As they work through the unit, students build on their

knowledge of time, motion, machines, energy, and astronomy. In addition, they gain

experience in using the processes of science by observing phenomena, recording their

observations, gathering data, planning and conducting experiments, plotting and reading

graphs, and discussing their findings with peers.

21

I i!l~ il



SIXTH GRADE: Physical Science and Technology

Machines wnd Invemtions

This unit enables students to draw on their prior experiences to investigate the

characteristics of simple machines and the physical interaction of objects. Students

develop a plan and construct devices of their own design, based on their investigations of

motion and forces. Reading selections reveal some interesting aspects of past inventions

and explore the way ideas can lead to patents and products.

Magnets and Motors

In this unit, students build on the knowledge and skills they gained earlier in the Electric

Circuits unit. They discover properties of magnets and the magnetic properties of

electric currents, construct a compass, and assemble three increasingly complex electric

motors. In the process, they learn about some forms of energy and the changes that

occur as energy is used. In a culminating activity, students use an electric generator to

light a bulb and to make a motor turn, learning some of the practical applications of

electricity and magnetism.
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National Science Resources Center

The National Science Resources Center (NSRC) is operated by the Smithsonian
Institution and the National Academy of Sciences to improve the teaching of science in
the nation's schools. The NSRC collects and disseminates information about exemplary
science teaching resources, develops innovative science curriculum materials, and
sponsors outreach activities to help school districts develop and sustain hands-on science
programs. The NSRC is located in the Arts and Industries Building of the Srmithsonian
Institution in Washington, D.C.

The National Academy of Sciences and the Smithsonian Institution provide
oversight of NSRC programs and operations. The NSRC Advisory Board, which includes
scientists, executives from major U.S. corporations, and educational leaders from across
the country, helps set priorities for the center's programs and activities. The Board also
reviews and approves an annual program plan for the center, assists in reviewing
resource materials produced by the center, and helps the center in its fund-raising
activities. (See listing of NSRC Advisory Board members on the next page.)

The NSRC staff comprises twenty-six full-time professionals and support
personnel: two are supported by Smithsonian trust funds; four by the Smithsonian
Federal budget; and twenty by National Academy of Sciences project grants. In addition
to its core staff, the NSRC draws on an extensive network of consulting scholars and
practitioners. The NSRC has received grants and contracts from a number of United
States government agencies, philanthropic foundations, and corporations. Sponsors of
NSRC programs are as follows.

Amoco Foundation, Inc.
Digital Equipment Corporation
The Dow Chemical Foundation
E.I. du Pont de Nemours and Company
Hewlett-Packard Company
John D. and Catherine T. MacArthur Foundation
National Science Foundation
U.S. Department of Defense
U.S. Department of Education
The W.K. Kellogg Foundation Endowment Fund of the

National Academy of Sciences and the Institute of Medicine
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National Science Resources Center Advisory Board

Chairman
David Sheetz, Former Senior Vice President and Chief Scientist, Dow Chemical Company, Midland,

Michigan

Members
Bruce M. Alberts Professor of Biochemistry and Biophysics, University of California at San

Francisco, San Francisco, California
Albert Baez, President, Vivamos Mejor/USA, Greenbrae, California
Ann Bay, Director Office of Elementary and Secondary Education, Smithsonian Institution,

Washington, b.C.
DeAnna Banks Beane Project Director, YouthALIVE, Association for Science Technology Centers,

Washington, D.C.
F. Peter Boer, Executive Vice President, W.R. Grace & Company, New York, New York
Martha A. Darling, Manager, Government Policy, Boeing Commercial Airplane Group, Seattle,

Washington
Hubert Dyasi Director, Workshop Center for Open Education, City College of New York, New York,

New York
James Ebert, Vice President, National Academy of Sciences Washington, D.C.; Director,

Chesapeake Bay Institute, Johns Hopkins University, baltimore, Maryland
Douglas E. Evelyn Deputy Director, National Museum of American History, Smithsonian

Institution, WasKington, D.C.
Samuel Fuller, Vice President, Corporate Research, Digital Equipment Corporation, Maynard,

Massachusetts
Charles Hardy, Assistant Superintendent, Instruction and Curriculum, Highline School District,Seattle, Washington

Martin Harwit, Director, National Air and Space Museum, Smithsonian Institution, Washington,
D.C.

Robert M. Hazen, Staff Scientist, Carnegie Institution of Washington, D.C.
Robert Hoffmann, Assistant Secretary for Research, Smithsonian Institution, Washington, D.C.
Ann Kahn, Director, Organizational Liaison, Mathematical Sciences Education Board, National

Research Council, Washington, D.C.
Manert Kennedy, Executive Director, Colorado Alliance for Science, University of Colorado, Boulder,

Colorado
Sarah A. Lindsey, Science Coordinator, Midland Public Schools, Midland, Michigan
Thomas Lovejoy, Assistant Secretary for External Affairs, Smithsonian Institution, Washington, D.C.
William J. McCune, Jr., Chairman, Polaroid Corporation, Cambridge, Massachusetts
Phyllis Marcuccio Assistant Executive Director for Publications, National Science Teachers

Association, Washington, D.C.
Lynn Margulis, Professor of Biology, University of Massachusetts, Amherst, Massachusetts
Philip Morrison, Professor of Physics, Massachusetts Institute of Technology, Cambridge,Massachusetts

Phylis Morrison, Author, Cambridge, Massachusetts
Philip _Needleman, Corporate Vice President, Research and Development, and Chief Scientist,

Monsanto Company, St. Louis, Missouri
Jerome Pine, Professor of Physics, California Institute of Technology, Pasadena, California
Wayne Ransom, Vice President for Education, Franklin Institute, Philadelphia, Pennsylvania
Peter Raven, Director, Missouri Botanical Garden, St. Louis, Missouri
Lynne Strieb Elementary School Teacher, Greenfield School, Philadelphia Public Schools,

Philadelphia, Pennsylvania
Melvin Webb, Dean, School of Education, Clark Atlanta University, Atlanta, Georgia
Karen Worth, Faculty, Wheelock College, Boston, Massachusetts; Principal Investigator, Urban

Elementary Science Project, Education Development Center, Newton, Massachusetts

Ex Officio Members
James Early, Assistant Secretary for Public Service, Smithsonian Institution, Washington, D.C.
Philip Smith, Executive Officer, National Academy of Sciences, Washington, D.C.
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The National Science Resources Center (NSRC)
1992 Elementary Science Leadership Institute

The NSRC will conduct two Institutes in 1992:

June 22 - 26

July 20 - 24

Interested school districts should request an
application from the NSRC. Completed applications
must be returned to the NSRC no later than March
31, 1992. Districts will be notified of their
acceptance by April 24, 1992.

For applications and information, please write
or call:

Olive Covington, Director of Outreach
National Science Resources Center

Arts and Industries Building, Room 1201
Smithsonian Institution
Washington, DC 20560

(202) 357-2555



1992 NSRC Elementary Science
Leadership Institutes

June 22-26, 1992
July 20-24, 1992

he NSRC will conduct two Elementary Science Leadership

Institutes in 1992: June 22 - 26 andJuly 20 - 24. Interested school
districts should request an application from the NSRC. Completed

applications should be returned to the NSRC no later than April 1. 1992 in
order to be considered for this summer's institutes. Districts will be notified
of the status of their applications by April 24, 1992.

For applications and information, please contact
Olive Covington. Director of Outreach
National Science Resources Center
Arts and Industries Building, Room 1201
Smithsonian Institution
Washington, D.C. 20560
Telephone:(202) 357-2555
Facsimile: (202) 786-2028

Sponsors of the 1992 Elementary Science Leadership Institutes

National Science Foundation
U.S. Department of Education
Digital Equipment Corporation
Dow Chemical Company Foundation
Hewlett-Packard C(ompany
Carolina Biological Supply Company

NSRC
0 National Science Resources Center
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National Science Resources Center
Smithsonian Institution-National Academy of Sciences

1992 NSRC Elementary Science Leadership Institute

Application

School District:

Superintendent:

Address:

Citv: -------- State: ZIP: Telephone:



Instructions

In 1992, the National Science Resources Center (NSRC) will conduct two Elementary Science Leadership
Institutes at the Smithsonian Institution in Washington, D.C. Institute dates are June 22-26 and July 20-24.
Chances of selection are greater if either date is acceptable. Each institute will prepare teams from 15 school
districts to design and implement hands-on science programs for their school districts.

Selection of school districts will be based on the following criteria:
"* Clarity in identifying elementary science program needs;
"* Nature of plans to implement a hands-on elementary science program;
"* Evidence of commitment to provide the resources needed fora hands-on elementary science program;

and
"* Breadth of district-wide participation represented by the leadership team. In addition, the NSRC

strives to achieve a broad mix of school districts including those serving culturally diverse student
populations.

School districts applying for participation in an institute will need to identify a four-person leadership team.
This team will be expected to develop a plan to improve the elementary science program in the district.
Emphasis will be placed on the use of hands-on curriculum units that foster the development of scientific
attitudes and problem-solving skills.

The team should consist of persons who are recognized district leaders and who are committed to a hands-
on approach to science learning. It should be composed of:

"* a superintendent of schools, or an assistant superintendent for curriculum and/or instruction;
"* a science coordinator, director of curriculum and instruction, or a director of elementary education;
"* an experienced classroom teacher who has demonstrated leadership in the school building and the

district-at-large; and
"* a scientist from a local industrial corporation or university.

The application consists of four sections:

Section I School District Information
Section II Elementary Science Program Needs and Plans
Section III Superintendent's Statement
Section IV Leadership Team Information

The original and two (2) copies of the completed application must be returned to the NSRC no later than March
31, 1992. Applications should be typed.

Districts will be notified by April 24, 1992 as to the status of their application.

For additional information, please contact:
Olive Covington, Director of Outreach

National Science Resources Center
Arts and Industries Building, Room 1201

Smithsonian Institution
Washington, DC 20560

(202) 357-2555



The 1992 Leadership Institutes will be held
June 22-26 and July 20-24.

Please check one of the following:

EJ Can only attend June 22-26

El Can only attend July 20-24

El Either date is acceptable

Chances for selection are greater if either date is acceptable.



SECTION I

School District Information

A. Demographics

1. Total numberof students enrolled K-12:

2. T01al number of clementary students:

3. Total number of elementary teachers:

4. Total number of schools:

Elementary (Grades through

Middle (Grades through _)

Racial/ethnic composition of the students in your district:

% American Indian or Native Alaskan

_ Asian or Pacific Islander

H% tispanic

% Black, not Hispanic origin

% White, not Hispanic origin

B. Current Elementary Science Program

I. Indicate minutes per week typically devoted to science in your elementary schools:

Primary (grades K-3) minutes per week

Intermediate (grades 4-6) minutes per week

2. List title and source of science curriculum materials currently used in your school district at each grade

level (K-6). Include title and publisher of textbook series, if applicable. Indicate whether textbooks are

supplementary or basic to your program. Also give date of most recent adoption.

3



3. Briefly describe how your district currently does the following:

Selects and/or develops elementary science curriculum materials

Supplies elementar-y teachers with science apparatus and supplies

Provides inserv'ice education in science to elementary school teachers

Assesses student leaming in science

* Develops administrative and community support for new instructional programs

C. Alliances and Partnerships

List corporations, universities, or other community organizations that might be willing to help your district

implement a hands on elementary science program. (Please use back of page.)

4



SECTION 11

Elementary Science Program Needs and Plans

A. List the elementary science program needs in your district.

B. Describe steps your district is taking to implement a hands-on elementary science program.

(I Isc hack of page if nccessary.)



r

SECTION III

Superintendent's Statement

EJ I am enthusiastic about our district's participation in the NSRC

Elementary Science Leadership Institute. Our school district is

committed to the implementation of a hands-on elementary

science program. I will come to Washington as head of my

school district's team to demonstrate that commitment.

EJ I am enthusiastic about our district's participation in the NSRC

Elementary Science Leadership Institute. I am unable to attend.

However, I have designated

as team leader to represent

me. After the institute, I will meet with the team to initiate a

plan of action.

Signature



SECTI1ON IV

Leadership Team Information

Team Member 1

Administrator*

Name:

Title:

School Address:

City: State: ZIP: ____ Telephone:

Home Address:

City: State: I ZIP: ____ Telephone:

Social Security Number-

A. Education and Experience

As outlined below, summarize your experience on a separate sheet of paper. Do not exceed two (2) pages.

You may attach a professional resume instead. Do not include a cover or any extra materials. The

application should be typed.

1. Current assignment. Include name and title of your immediate supervisor.

2. Formal Education. Institution, type of degree, major, minor, and dates degrees were granted.

3. Certification. Type(s) of certification held.

4. Employment Experience. Please include teaching and other assignments that will provide an

accurate portrayal of your experience.

5. Professional Activities. Examples: 1) membership in professional organization 2) publications 3)

research interests.

6. Related Activities. Examples: 1) outreach to the community 2) liaison with local/regional

businesses 3) involvement with special youth programs

*Superintendent of schools, assistant superintendent for curriculum and instruction, or assistant

superintendent for elementary education.

I' 7



k. State how yon ',viill Ii e- usc of [ie lai your Ita rn will develop at Ihc, in-s 1il1te-

C. Describe how your school district will benefit from your p{irlicil,;tion in lhc institute.

Sigrualurc

S



Sl( VC I( WN 1\

TI:llit \Io iillher 2

("liit'li i nllm l Speci:list;

Name:

Title:

School Address:

City: Stat' : l"lephone: . .

Home Address:

City': _______ ______State: 7,P . .. "Ielephonec: .. . .

Social Security Number:

A. Education and Experience

As outlined below, summarize your experience on a separate sheet of paper. Do not exceed two (2) pa.es.
You may attach a professional resume inw sta. Do not include: a cover or any extra materials. "he

application should be typed.

I. Current assignment. Includein, ic and title of your immediate supervisor.

2. Formal Education. Institution, type? of degree, major, nminor, and dates degrees were, granhd.

3. Certification. Type(s) of certification held.

4. Employment Experience. Please include teaching and other assignments that will provide an

accurate portrayal of your ex perience.

5. Professional Activities. Examples: I) membership in professional organization 2) publications 3)

research interests.

6. Related Activities. Examples: I) outreach to the community 2) liaison with local/regional

businesses 3) involvement with SIVspcia youth prograins.

*Science coordinator, director of curriculuini and iitstruction, or director of elementary education.

9



B. State h'ow you Nvill make use ofthe plan your team will develop at tie institute.

C. Describe how your school district will benefit from your participation in the institute.

Signature



SECTION IV

Leadershi 'p~earni InformEinatijon

leanu Nlember 3

Elementary School Teacher

Name:_________________________

Title:_______________________

School Address: _____ ____________

City: ____Sutct: ZIP: - Telephone:

I onie Address:_________________

City: _______ State: ZIPl: _____Telephone:

Social Security Number:,________

A. Education and Experience

As outlined below, sumrnmari, e y-our experience on a separate sheet of paper. Do not exceed two (2) pages.

You may attach a professional resume inste~ad. D~o not include a cover or any extra materials. The

application should be type..L

I .Current assigonment. Include- tn17C an~d 1itle Of y'our immediate supervisor-

2. Formal Education. lrr.wuition, iype of de-ree, major, minor, anid dates degrees wvereý grantd.

35. Certification. Type(s) of ccrtitlwatiolt held.

4, Employment Experience. Teaching and/or other assignments, dates, and any additional

information that will p~rovide an accurate portrayal of leadership experience.

5. Proressional Activities. Examples: 1) membership in professional organization 2) publications 3)

reseach interests.

6. Related Activities. Examples: 1) outreach to the community 2) liaison with local/regional

businesses 3) involvement with special youth programs.

.. .... . . .



13. State how you will make use of tile plan your team will develop at die institute.

C. Describe how your school district will benefit from your participation in the institute.

Signature

12



SE'CTION IV

I.eadership lea'mn Information

Team Member 4

Sccientist*

Name:

Title:

Work Address:

City': State: ZIP: Telephone:

I lome Addi.ss:

City: State: 1., P: Telephone:

Social Security Number-.

A. Education and Experience

As outlined below, summarize your experience on a separate sheet of paper. Do not exceed two (2) pages.
You may attach a professional resume instc-ad. Do [tot include a cover or any extra materials. The.

application should be typed.

1. Current assignment. Include namueand title of your immediate supervisor.

2 Formal Education. Institution, tvp, ') ddcgrcc/s.

3. Certification. Type(s) of certification hcldh

4. Employment Experience. Please include any teaching experience and other information relevant

to your interest in precollege science education.

5. Professional Activities. Examples: 1) membership in professional organizations 2) publications 3)
research interests.

6. Related Activities. Examples: 1) outreach to the community 2) liaison with local/regional

partnerships, alliances, businesses 3) involvement with special youth programs.

*Scientist from a local industrial corporation, university, or federal research facility

I13



B. State how you will make use of the plan your team will develop at the institute.

C. Describe how your school district will benefit from your participation in the institute.

Signature

14



NSRC
NATIONAL SCIENCE RESOURCES CENTER
SMITHSONIAN INSTITUTION - NATIONAL ACADEMY OF SCIENCES

Date: June 8, 1992
Contacts: Kathleen Holmay 301-588-6168

John Barrat 202-357-2627
Craig Hicks 202-334-2138

MEDIA ADVISORY

What: Elementary Science Leadership Institutes
of the National Science Resources Center

When: June 22-26, 1992; July 20-24, 1992

Where: The S. Dillon Ripley Center of the Smithsonian Institution,
Washington, DC

Twenty-nine teams from school districts throughout the country are
gathering in Washington, D.C. this summer to learn how to encourage
and foster hands-on science teaching in their local school
districts.

The teams of four to six persons are made up of teachers, science
supervisors, school administrators, scientists, and business and
industry persons. They represent school districts in 15 states
that include more than 1,200 elementary schools, serving over
832,000 elementary students.

The teams will spend a week participating in a national science
education improvement effort. In workshops, they will use some of
the best hands-on elementary science curriculum materials available
today and will learn about hands-on curriculum materials and
teaching methods from leading science educators and scientists.
They will also hear from national business and public policy
leaders about how they can become more effective in working within
their communities to improve elementary science education.

The goal of the NSRC Elementary Science Leadership Institutes is to
facilitate the work of each team in initiating a comprehensive
hands-on elementary school science program in its own school
district.

Begun in 1989 with one summer institute, the program has now become
an annual one. This is the first year that two Leadership
Institutes are being offered.

Arts and Indusuies Building, Rnom 1201 T Tlephone: 202 / 357-2555
Smnithsonian InsfitudstIo Facimile: 202 / 78&-2028
Washington. DC 20.W5



NSRC
NATIONAL SCIENCE RESOURCES CENTER
SMITHSONIAN INSTITUTION - NATIONAL ACADEMY OF SCIENCES

June 8, 1992

Media Contacts: Kathleen Holmay (301) 588-6168
John Barrat (202) 357-2627

MEDIA ADVISORY

What: Elementary Science Leadership institutes
of the National Science Resources Center

When: June 22-26 and July 20-24

Where: S. Dillon Ripley Center of the Smithsonian Institution,
Washington, DC

Who: Local teams of teachers, science supervisors, school
administrators, and business and industry representatives

(list enclosed)

Selected teams representing 29 school districts throughout the
country are gathering in Washington, D.C. this summer to learn how
to encourage and foster hands-on science teaching in their local
school districts.

The teams of four to six persons will spend a week participating in
a series of activities that are part of a national science
education improvement effort and they will learn about hands-on
science curriculum materials and teaching methods from leading
science educators and scientists. They will hear from national
business and public policy leaders about how they can become more
effective in working within their communities to improve elementary
science education.

The goal of the NSRC Elementary Science Leadership Institutes is to
facilitate the work of each team in initiating a comprehensive
hands-on elementary school science program in its own school
district.

Begun in 1989 with one summer institute, the program has now become
an annual event. This is the first year that two Leadership
Institutes are being offered.

###

Arts and Indmtrim-i Buiding, Rnom 120 Tle t: 202 / 357-2555
Smitwmnnin Institution Fasimile: 202 / 7W6-2028
Washington, DC 20%0



Elementary Science
Leadership Institute
June 22-26, 1992

Program

* National Science Resources Center
SMITHSONIAN INSTlIwTION- NATIONALACADKMYOifSCENCES



The National Science Resources Center is operated by the Smithsonian Institu-
tion and the National Academy of Sciences to improve the teaching of science in the
nation's schools. The NSRC collects and disseminates information about exemplary
science teaching resources, develops innovative science curriculum materials, and
sponsors outreach activities to help school districts develop and sustain hands-on science
programs. The NSRC is located in the Arts and Industries Building of the Smithsonian
Institution in Washington, D.C.

Sponsors of the 1992 NSRC Elementary
Science Leadership Institutes

National Science Foundation

U.S. Department of Education

The Dow Chemical Company Foundation

Hewlett-Packard Company

Carolina Biological Supply Company

The W.K. Kellogg Foundation Endowment Fund of the
National Academy of Sciences and the Institute of Medicine



1992 NSRC Elementary Science Leadership Institute

Developing the scientific and technological literacy of all students is critical to our
nation's future, and should begin in the primary grades. Children can come to know and
understand science best through hands-on experiences which enable them to work and
think like scientists. In this way, they can learn to observe, record, pose questions, design
experiments, and solve problems, thereby developing critical thinking skills that will
serve them throughout their lives.

To help develop the leadership required to plan and implement a district-wide, hands-on
elementary science program, the NSRC conducts annual institutes for teams from school
districts across the country.

The two 1992 Elementary Science Leadership Institutes will prepare 29 teams of adminis-
trators, curriculum specialists, teachers, and scientists to design and implement hands-on
science programs for their school districts, serving more than 832,000 children.

Institute participants enhance their leadership skills by engaging in workshops and dis-
cussions on

"* Science curriculum units appropriate for children in grades one through six;

"* In-service education programs to prepare elementary school teachers to teach
hands-on science;

"* Support systems for supplying hands-on science materials and equipment to ele-
mentary school teachers;

"* Assessment methods for evaluating student performance, consistent with the goals
of a hands-on elementary science program;

"* Interdisciplinary approaches for integrating science instruction with other areas
of the elementary school curriculum; and

"* Strategies for building administrative and community support for a hands-on ele-
mentary science program.

iii
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NSRC Elementary Science Leadership Institute
Participating School Districts
June 22-26, 1992

Cotati-Rohnert Park Unified School District, Cotati, California

Los Angeles Unified School District/University of Southern California,
Los Angeles, California

Pittsburg Unified School District, Pittsburg, California

Redwood City/Menlo Park School Districts,
San Mateo County, California

Denver Public Schools, Denver, Colorado

Fulton County School District, Atlanta, Georgia

Troup County School District, LaGrange, Georgia

East Baton Rouge Parish School District, Baton Rouge, Louisiana

lberville/West Baton Rouge Parish School Districts, Port Allen, Louisiana

School District of the City of Saginaw, Saginaw, Michigan

North/Central Hunterdon Elementary Science Consortium, Readington,
New Jersey

Community School District 26, Bayside, New York

The Einstein Project, Inc., Green Bay, Wisconsin

Lambton County Partnership, Sarnia, Ontario, Canada

v
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NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Program

Monday, June 22, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Registration

Lobby, Room 3111

8:30 a.m. Welcoming Remarks

Douglas Lapp
Executive Director
National Science Resources Center

Overview of Program and Introduction of Staff
and Participants

Olive Covington
Director of Outreach
National Science Resources Center

9:30 a.m. Why Science?...What Science?

Doug Lapp



10:15 a.m. Break

10:30 a.m. The Identification of Science Curriculum Materials
Appropriate for Grades One through Six

Joe Griffith
Director
Science and Technology for Children Project
National Science Resources Center

10:50 a.m. Hands-on Workshop

The Life Cycle of Butterflies (Grade 2)
Science and Technology for Children (STC) Project

Pat McGlashan
STC Research Associate
National Science Resources Center

12:30 p.m. Lunch

1:30 p.m. Planning an Effective Elementary Science Program

Sally Shuler
Deputy Director
National Science Resources Center

2:15 p.m. Break

2:30 p.m. Charge to Participants

Olive Covington
Director of Outreach
National Science Resources Center

2



2:45 p.m. Leadership Team Work Sessions with Resource Team

Resource Team:

Judi Backman Bill Smith
Math/Science Coordinator Science Resource Specialist
Highline Public Schools Mesa Public Schools
Seattle, Washington Mesa, Arizona

Charles Hardy Susan Sprague
Assistant Superintendent, Director, Science/Social Science

Instruction and Curriculum Mesa Public Schools
Highline Public Schools Mesa, Arizona
Seattle, Washington

Becky Smith Jan Tuomi
Science/Social Sciences City Science Coordinator

Curriculum Editor Science and Health Education
Mesa Public Schools Partnership
Mesa, Arizona University of California at

San Francisco

4:00 p.m. Plenary Session

4:30 p.m. Adjournment

6:00 p.m. Opening Reception and Dinner

National Academy of Sciences
2101 Constitution Avenue, NW
(Use C Street entrance)

Speaker

Frank Popoff
President and Chief Executive Officer
The Dow Chemical Company
Midland, Michigan

3
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Tuesday, June 23, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3035) available until 8:30 a.m.

Note: The Resource Room will be open during
breaks and Leadership Team Work Sessions.

8:30 a.m. Opening

Olive Covington
Director of Outreach
National Science Resources Center

9:00 a.m. Teaching Hands-on Science: Asking the Right Question
at the Right Time

Eleanor Duckworth
Assistant Professor of Education
Harvard Graduate School of Education
Cambridge, Massachusetts

10:15 a.m. Break

10:30 a.m. Concurrent Hands-on Workshops

Mystery Spill and Inside Story (Grades 5,6)
Chemicals, Health, Environment, and Me (CHEM)

Mark Koker
CHEM Assistant Director
Lawrence Hall of Science
University of California at Berkeley

I
I
I



Subsystems and Variables (Grade 3)
Science Curriculum Improvement Study (SCIS 3)

William McGinnis
Vice President
Delta Education, Inc.
Hudson, New Hampshire

12:00 p.m. Lunch

1:15 p.m. Building Community Support for a Hands-on Science Program

Ramon Lopez
Scientist/Project Manager
Applied Physics Laboratory
The Johns Hopkins University
Laurel, Maryland

2:15 p.m. Integrating Science Instruction into the Elementary School Curriculum

Wendy Binder
STC Research Associate
National Science Resources Center

Debby Deal
STC Research Associate
National Science Resources Center

3:15 p.m. Break

3:30 p.m. Leadership Team Work Sessions with Resource Team

Note: Resource Room (3035) is available for
use during this time.

5:00 p.m. Adjournment

-16 j



Wednesday, June 24, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3035) open

8:30 a.mn. Opening

Betty Olivolo
Outreach Program Associate
National Science Resources Center

9:00 a.m. Elements of an Effective Teacher Education Program

Susan Sprague
Director, Science/Social Studies
Mesa Public Schools

Becky Smith
Science/Social Sciences Curriculum Editor
Mesa Public Schools

Bill Smith
Science Resource Specialist
Mesa Public Schools

10:30 a.m. Break

10:45 a.m. Concurrent Hands-on Workshops

Fingerprinting and Crime Lab Chemistry (Grade 4)
Great Explorations in Math and Science (GEMS)

Kimi Hosoume
GEMS Assistant Director
Lawrence Hall of Science
University of California at Berkeley

7



Variables (Grade 5)
Full Option Science System (FOSS)

Kathy Daiker
FOSS Curriculum Developer
Lawrence Hall of Science
University of California at Berkeley

12:15 p.m. Lunch (Room 3111)

Providing Materials Support for Hands-on
Elementary Science Programs

Speaker
Sally Shuler
Deputy Director
National Science Resources Center

1:15 p.m. Bus Leaves Mall for Fairfax County, Virginia

1:45 p.m. Tour of the Fairfax County Public Schools
Instructional Materials Processing Center
Springfield, VA

Barbara Carey
Coordinator
Instructional Materials Processing Center
Fairfax County Public Schools

8



3:30 p.m. Discussion on Elements of an Effective Elementary Science
Materials Support System

Fairfax County Public Schools
Lacey Instructional Center
Annandale, VA

Panel:

Jack Greene Susan Sprague
Science Curriculum Coordinator Director, Science/Social Studies
Fairfax County Public Schools Mesa Public Schools

Leslie J. Benton Judi Backman
Former Coordinator Math/Science Coordinator
Instructional Materials Processing Highline Public Schools

Center
Fairfax County Public Schools

Charles Hardy Jan Tuomi
Assistant Superintendent, City Science Coordinator

Instruction and Curriculum Science and Health Education
Highline Public Schools Partnership

University of California at
San Francisco

5:00 p.m. Adjournment

(Transportation to Normandy Inn)

9
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Thursday, June 25, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3035) open

8:30 a.m. Opening

Sally Shuler
Deputy Director
National Science Resources Center

9:00 a.m. Leadership Team Work Sessions with Resource Team

12:15 p.m. Lunch

1:15 p.m. Concurrent Hands-on Workshops

Plant Growth and Development (Grade 3)
Science and Technology for Children Project

Pat McGlashan
STC Research Associate
National Science Resources Center

Magnets and Motors (Grade 6)
Science and Technology for Children Project

David Hartney
STC Research Associate
National Science Resources Center

2:45 p.m. Break

11



3:00 p.m. Assessing Student Learning in Science

Sabra Price
Senior Research Associate
Program Evaluation and Research Group
Lesley College Graduate School of Education
Cambridge, Massachusetts

5:00 p.m. Adjournment

6:30 p.m. Reception and Dinner

Smithsonian Institution Building (The Castle)
1000 Jefferson Drive, SW

Speaker
Michael H. Robinson
Director
National Zoological Park
Smithsonian Institution

12
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Friday, June 26, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3035) open

8:30 a.m. Opening

Doug Lapp
Executive Director
National Science Resources Center

9:00 a.m. Hands-on Workshop

Myself and Others (Grade K-i)
Insights Curriculum

Carolee Matsumoto
Insights Curriculum Director
Educational Development Center
Newton, Massachusetts

10:30 a.m. Break

11:00 a.m. Funding Sources for Elementary Science Program Improvement

Allen Schmieder
Dwight D. Eisenhower National Mathematics and Science Program
U.S. Department of Education

Susan P. Snyder
Section Head
Networking and Teacher Preparation
Division of Teacher Preparation and Enhancement
National Science Foundation

12:15 p.m. Lunch

13



1:30 p.m. Charge to Team Leaders

Olive Covington
Director of Outreach
National Science Resources Center

1:40 p.m. Review of Action Plans

Small Group Discussions

3:00 p.m. Break

3:15 p.m. Plenary Session

Reports from Team Leaders

4:30 p.m. Closing Remarks

Doug Lapp
Executive Director
National Science Resources Center

5:00 p.m. Adjournment

14



NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Participants

Cotati-Rohnert Park Unified Los Angeles Unified School
School District District/University of
Cotati, California Southern California

Los Angeles, California

Team Leader Team Leader
Greta Viguie Lois Slavkin
Director of Curriculum Executive Director

Team Members Center to Advance Precollege Science
Education

Phyllis Weathers University of Southern California
Teacher
Monte Vista Elementary School Team Members

Sharon Janulaw Donnalyn Jaque-Anton
Teacher District Director of Professional Development
Marguerite Hahn Elementary School Evangelina Stockwell

E. Blake Peterson Assistant Superintendent
Regional Sales Engineer for Europe Los Angeles Unified School District 5

Hewlett-Packard Company Victor H. Lamkay
Teacher Advisor
Los Angeles Unified School District I

Roscyolanda White
Teacher
Leo Politi School
Los Angeles Unified School District 3

15



(Los Angeles, con't) Pittsburg Unirted School
District

Neil Dixon Pittsburg, California
Teacher
Woodcrest Elementary School Team Leader

Los Angeles Unified School District 7 Wayne Miller

Carol Takemoto District Director of Curriculum and
Instruction

Science Education Coordinator
Center to Advance Precollege Science Team Members
Education Stefan Gair

University of Southern California Curriculum Coordinator
Harold C. Slavkin David A. Nickles
Professor of Craniofacial Molecular SciencelMath Curriculum Coordinator

Biology for K-12
School of Dentistry Contra Costa County Office of Education
University of Southern California Darlynn Bolcerek

Teacher
Heights Elementary School

Michael Mann
Research Engineer
The Dow Chemical Company
Continental Operations

16



I

Redwood City/Menlo Park Denver Public Schools
School Districts Denver, Colorado
San Mateo County, California

Team Leader Team Leader
Mary Lairon Cheryl Betz
Director of Curriculum and Instruction Assistant Superintendent
Redwood City School District Curriculum and Instruction

Team Members Team Members
Jo Sauer Mitchell Robert Matchett
Assistant Superintendent for Curriculum Health, Science, and Environmental

and Instruction Studies Supervisor, K-12
Menlo Park City School District Luis A. Lozano

Rita Orlandini Teacher
Science Resource Teacher Carson Elementary School
Redwood City School District Floyd A. Boyard

Nancy M. Rankin Manager, Analytical Services
Science Specialist Marathon Oil Company
Oak Knoll School
Menlo Park City School District

Dorian Fondahl
Teacher
Garfield Elementary School Fulton County School District
Redwood City School District Atlanta, Georgia

Jim Vanides
Research and Development Project Team Leader

Manager Dorothy R. Fielder
Scientific Instruments Division Executive Director for Elementary
Hewlett-Packard Company Curriculum

Team Members
Judy H. Dennison
Elementary Science Coordinator

Gary Dean Hawsey
Instructional Resource Teacher
Barnwell Elementary School

Ronald Moore
Systems Engineer
Hewlett-Packard Company
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Troup County School District Iberville/West Baton Rouge
LaGrange, Georgia Parish School Districts

Port Allen, Louisiana

Team Leader Team Leader
Joyce C. Morgan Ronald E. Egros
Assistant Superintendent Coordinator of Curriculum and Instruction

Iberville Parish School District
Team Members
Patricia B. Barton Team Members
Director of Elementary Curriculum Greg Grimes

Margaret O'Gwynn Hurd Supervisor ofInstruction

Teacher West Baton Rouge Parish School District

Mountville Elementary School Margaret H. Smith

John Carleton Hurd Teacher

Professor and Chairman of Biology Cohn Elementary School

LaGrange College West Baton Rouge Parish School District

Hedwig Ohlmeyer Carville
Teacher
Iberville Elementary School
lberville Parish School District

East Baton Rouge Parish Sue Blanchard

School District Community Relations Coordinator
The Dow Chemical Company

Baton Rouge, Louisiana Louisiana Division

Team Leader
Mary Ellen Jordan
Assistant Superintendent
Instructional Services

Team Members
Margie M. Montgomery
Elementary Science Education Supervisor

Mignon Morgan
Elementary Science Specialist

Press L. Robinson
Associate Vice Chancellor for Academic

Affairs
Southern University

Emily Young
Education Coordinator
Louisiana State University
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School District of the City of North/Central Hunterdon
Saginaw Elementary Science
Saginaw, Michigan Consortium

Team Leader Readington, New Jersey

William D. Cheaney Team Leader
Assistant Superintendent for Elementary Thomas W. Gannon

Education Superintendent

Team Members Readington Township Public Schools

Jo Ann Pelkki Team Members
Science Coordinator, K-12 Robert Philip Bees

Laura Terwilliger Science Supervisor

Teacher Readington Township Public Schools

Chester Miller Elementary School Pamela B. Lester

Michael J. Colucci Math/Science Enrichment Teacher

Senior Research Engineer Patrick McGaheran Elementary School

The Dow Chemical Company Clinton Township School District

Michigan Division Jill Gambaccini
Public Affairs Associate

Merck & Company, Inc.

Cathleen Roberts
Staff Chemist
Merck Research Laboratories
Merck & Company, Inc.
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Community School District 26 The Einstein Project, Inc.
Bayside, New York Green Bay, Wisconsin

Team Leader
Team Leader David Ewald
Anita E. Saunders Superintendent of Schools
District Director of Instruction and School District of Denmark

Professional Development Team Members

Team Members A. Dean Hess
Rita I. Ratner Science Department Chairperson
Education Administrator for Staff DePere High School

Development Unified School District of DePere

Geraldine Wiener Diane McNeil
Teacher Teacher
Public School 188 Christa McAuliffe Elementary School

Eleanor Anne Miele Green Bay School District

Adjunct Assistant Professor of Science Catherine M. Londo
Education Assistant Principal

Adelphi University St. Joseph School
Green Bay School District

Jim Hertel
Vice President

Research and Development
Paper Converting Machine Company

David Turiff
President

The Einstein Project, Inc.
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Lambton County Partnership
Samia, Ontario, Canada

Team Leader
Allan Cole
Curriculum Coordinator
Lambton County Board of Education

Team Members
Onorio Frezza
Program Coordinator
Lambton County Separate School Board

Ann Larsen
Junior Consultant
Lambton County Board of Education

Jane McLaughlin
Language Arts Consultant
Lambton County Separate School Board
lnderjit G. McManus
Manager of Employee Development

and Recruiting
Research and Development
Dow Chemical Canada, Inc.

Jack M. Pal
Educational Affairs Manager
Dow Chemical Canada, Inc.
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Other Attendees

Steve Binkley Janice Earle
Coordinator of Elementary Science Program Director
Carolina Biological Supply Company Statewide Systemic Initiatives
Burlington, North Carolina National Science Foundation

Rosa M. Catall Washington, D.C.

Science Coordinator Richard Franks
Colegio Madrid Head
Mdxico City, Mdxico Genetics Department

Josd Antonio Chamizo Carolina Biological Supply Company

Director Burlington, North Carolina

Colegio Madrid Jack Hopper
M6xico City, Mdxico Science Specialist

Socorro Chtvez Florida State Department of Education

Science Coordinator Tallahassee, Florida

Colegio de las Vizcainas Hadassah Lieberman
M6xico City, Mdxico Consultant

Inds L. Cifuentes Corporate Council for Mathematics and

Research Associate Science Education

Department of Terrestrial Magnetism Coordinating Council for Education

Carnegie Institution of Washington National Research Council
Washington, D.C. Washington, D.C.

Winnie Convery Jan Loveless

Project Assistant Manager of Education Affairs

Corporate Council for Mathematics and Dow Chemical U.S.A.

Science Education Midland, Michigan

Coordinating Council for Education Celestine Pea
National Research Council Science Coordinator
Washington, D.C. Louisiana Systemic Initiatives Program

Greg Coverdale Baton Rouge, Louisiana

Science Consultant Magdalena Rfus
State Department of Education Director
Lansing, Michigan Colegio de las Vizcainas

Mdxico City, Mdxico

Nancy Thomas
Contributions Manager
Hewlett-Packard Company
Palo Alto, California
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NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Presenters

Judi Backman Olive Covington
MathIScience Coordinator Director of Outreach
Highline Public Schools National Science Resources Center
15675 Ambaum Boulevard, S.W. Arts & Industries Building, Room 1201
Seattle, WA 98166 Smithsonian Institution
206/433-2458 Washington, DC 20560

Leslie J. Benton 202/287-2063

Former Coordinator Kathy Daiker
Instructional Materials Processing Center Curriculum Developer
Fairfax County Public Schools Full Option Science System (FOSS) Project
6840 Industrial Road Lawrence Hall of Science
Springfield, VA 22151 Center for Multisensory Learning
703/256-4414 University of California at Berkeley

Wendy Binder Berkeley, CA 94720

STC Research Associate 510/642-8941

National Science Resources Center Debby Deal
Arts & Industries Building, Room 1201 STC Research Associate
Smithsonian Institution National Science Resources Center
Washington, DC 20560 Arts & Industries Building, Room 1201
202/357-2555 Smithsonian Institution

Barbara Carey Washington, DC 20560

Coordinator 202/357-2555

Instructional Materials Processing Center Eleanor Duckworth
Fairfax County Public Schools Assistant Professor of Education
6840 Industrial Road Graduate School of Education
Springfield, VA 22151 Harvard University
703/256-4414 210 Longfellow Hall

Cambridge, MA 02138
617/495-3441
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Jack Greene Mark Koker
Science Curriculum Coordinator Assistant Director for CHEMS and CEPUP
Office of Curriculum Services Lawrence Hall of Science
Fairfax County Public Schools University of California at Berkeley
3705 Crest Drive Berkeley, CA 94720
Annandale, VA 22003 510/642-8718
703/698-7500, ext. 8826 Douglas Lapp

Joe Griffith Executive Director
Director, Science and Technology for National Science Resources Center

Children Project Arts & Industries Building, Room 1201
National Science Resources Center Smithsonian Institution
Arts & Industries Building, Room 1201 Washington, DC 20560
Smithsonian Institution 202/357-2555
Washington, DC 20560 Ramon E. Lopez
202/357-2555 Scientist/Project Manager

Charles Hardy The Johns Hopkins University
Assistant Superintendent, Instruction Applied Physics Laboratory

and Curriculum Johns Hopkins Road
Highline Public Schools Laurel, MD 20723
15675 Ambaum Boulevard, S.W. 301/953-5000, ext. 8528
Seattle, WA 98166 Carolee Matsumoto
206/433-2361 Insights Curriculum Director

David Hartney Education Development Center, Inc.
STC Research Associate 55 Chapel Street
National Science Resources Center Newton, MA 02160
Arts & Industries Building, Room 1201 617/969-7100, ext. 411
Smithsonian Institution William McGinnis
Washington, DC 20560 Vice President
202/357-2555 Delta Education Inc.

Kimi Hosoume Post Office Box 915
Assistant Director Hudson, NH 03051
Great Explorations in Math and Science 603/889-8899, ext. 119
(GEMS) Pat McGlashan
Lawrence Hall of Science
Center for Multisensory Learning National Science Resources Center
University of California at Berkeley Arts & Industries Building, Room 1201Berkeley, CA 94720 Smithsonian Institution510/642-9633 Washington, DC 20560

202/357-2555
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Betty Olivolo Becky Smith
Outreach Program Associate Science/Social Sciences Curriculum Editor
National Science Resources Center Mesa Public Schools
Arts & Industries Building, Room 1201 143 S. Alma School Road
Smithsonian Institution Mesa, AZ 85210-1103
Washington, DC 20560 602/898-7814
202/287-2063 Bill Smith
Frank Popoff Science Resource Specialist
President and Chief Executive Officer Mesa Public Schools
The Dow Chemical Company 143 S. Alma School Road
2030 Dow Center Mesa, AZ 85210-1103
Midland, MI 48674 602/898-7814
517/636-1000 Susan Snyder

Sabra Price Section Head, Networking and
Senior Research Associate Teacher Preparation
Program Evaluation and Research Group Division of Teacher Preparation and
Lesley College Graduate School of Enhancement

Education National Science Foundation
29 Everett Street 1800 G Street, N.W., Room 635-B
Cambridge, MA 02138 Washington, DC 20550
6171731-3740 202/357-7073

Michael H. Robinson Susan Sprague
Director Director, Science/Social Sciences
National Zoological Park Mesa Public Schools
Education/Administration Building 143 S. Alma School Road
NZP MRC 551 Mesa, AZ 85210-1103
Smithsonian Institution 602/898-7815
Washington, DC 20560 Jan Tuomi
202/673-4721 City Science Coordinator

Allen Schmieder Science and Health Education Partnership
Dwight D. Eisenhower National University of California at San Francisco

Mathematics and Science Program 100 Medical Center Way
U.S. Department of Education San Francisco, CA 94143-0905
555 New Jersey Avenue, N.W., Room 522 415/476-6930
Washington, DC 20208-5524
202/219-1496

Sally Schuler
Deputy Director
National Science Resources Center
Arts & Industries Building, Room 1201
Smithsonian Institution
Washington, DC 20560
202/357-2555
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NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Participating School Districts

School District Total Elementary Elementary Elementary
Students Students Teachers Schools

Cotati-Rohnert Park Unified School District, 7,280 4,681 209 9
Cotati, CA

Los Angeles Unified School District/USC/ 800,357 347,607 13,106 417
Los Angeles. CA

Pittsburg Unified School District, Pittsburg, CA 8,471 4,613 151 7

Redwood City/Menlo Park School Districts, 9,764 7,740 401 15
San Mateo, CA

Denver Public Schools, Denver, CO 58,004 34,341 1,748 81

Fulton County School District, Atlanta, GA 45,206 22,750 888 32

Troup County School District, LaGrange, GA 5,318 2,603 155 5

East Baton Rouge Parish School District, 60,653 34,460 2,379 63
Baton Rouge, LA

Iberville/West Baton Rouge Parish School 9,141 4,823 197 11
Districts, Port Allen, LA

School District of the City of Saginaw, Saginaw, MI 14,352 9,189 411 24

North/Central Hunterdon Elementary Science 9,440 9,440 682 16
Consortium, Readington, NJ

Community School District 26, Bayside. NY 14,181 8,980 5,201 20

The Einstein Project, Inc., Green Bay, WI 38,230 21,083 1,422 62

Lambton County Partnership, Sarnia, Ontario, 24,361 16,140 1,022 59
Canada

Total 1,104,758 528,450 27,972 821
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NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Participating School Districts

I. Cotati-Rohnert Park Unified School District, 8. East Baton Rouge Parish School District, Baton

Cotati, CA Rouge, LA

2. Los Angeles Unifed School District/ 9. Iberville/WVest Baton Rouge Parish School

USC/Los Angeles, CA Districts, Port Allen, LA

3. Pittsburg Unified School District, 10. School District of the City of Saginaw,

Pittsburg, CA Saginaw, MI

4. Redwood City/Mlenlo Park School Districts, 11. North/Central Hunterdon Elementary

San Matco, CA Science Consortium, Readington, NJ

5. Denvcr Public Schools, Dcnver, CO 12. Community School District 26, Bayside, NY

6. Fuhion County School District, Atlanta, GA 13. The Einstein Project, Inc., Green Bay, WI

7. Troup County School District, LaGrange, GA 14. l~ambton County Partnership, Sarnia,
Ontario, Canada
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NSRC Elementary Science
Leadership Institute

July 20-24, 1992

National Science Resources Center
SM1II f t11 NI- N INST 'Tt I( IN - NArIrONAI, ACAI)FMY F SCIFEN(CES



Program

>.ailmi() aI Scieciic ResourcesC (nter
S I I I f.Y)() I\\ IN',I I I I!I IO)N -- NAVIR)NA I.([I1 (~.~;I(



The National Science Resources Center is operated by the Smithsonian
Institution and the National Academy of Sciences to improve the teaching of science in
the nation's schools. The NSRC collects and disseminates information about exemplary
science teaching resources, develops innovative science curriculum materials, and
sponsors outreach activities to help school districts develop and sustain hands-on science
programs. The NSRC is located in the Arts and Industries Building of the Smithsonian
Institution in Washington, D.C.

Sponsors of the 1992 NSRC Elementary
Science Leadership Institutes

National Science Foundation

U.S. I)epartment of Education

"Ihe I)ow Chemical Company Foundation

I lcwlctt-Packard C'ompany

(Carolina Biological Supply Company

The W.K. Kellogg Foundation Endowment Fund of the
National Academy of Sciences and the Institute of Medicine
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1992 NSRC Elementary Science Leadership Institute

Developing the scientific and technological literacy of all students is critical to our
nation's future, and should begin in the primary grades. Children can come to know and
understand science best through hands-on experiences which enable them to work and
think like scientists. In this way, they can learn to observe, record, pose questions, design
experiments, and solve problems, thereby developing critical thinking skills that will
serve them throughout their lives.

To help develop the leadership required to plan and implement a district-wide, hands-on
elementary science program, the NSRC conducts annual institutes for teams from school
districts across the country.

The two 1992 Elementary Science Leadership Institutes will prepare 29 teams of
administrators, curriculum specialists, teachers, and scientists to design and implement
hands-on science programs for their school districts, serving more than 832,000
elementary school children.

Institute participants enhance their leadership skills by engaging in workshops and
discussions on

"* Science curriculum units appropriate for children in grades one through six;

"* In-service education programs to prepare elementary school teachers to teach
hands-on science;

"* Support systems for supplying hands-on science materials and equipment to
elementary school teachers;

"• Assessment methods for evaluating student performance, consistent with the goals
of a hands-on elementary science program;

"• Interdisciplinary approaches for integrating science instruction with other areas
of the elementary school curriculum; and

"• Strategies for building administrative and community support for a hands-on
elementary science program.

iii
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NSRC Elementary Science Leadership Institute
Participating School Districts
July 20-24, 1992

Cupertino Union School District, Cupertino, California

Dry Creek Joint Elementary School District, Roseville, California

Mt. Diablo Unified School District, Concord, California

Mountain View/Whisman School Districts, Mountain View, California

Ravenswood City School District, East Palo Alto, California

Torrance Unified School District, Torrance, California

Academy School District 20, Colorado Springs, Colorado

Dade County Public Schools, Miami, Florida

Shawnee Mission Public Schools, Shawnee Mission, Kansas

Lee County Schools, Tupelo, Mississippi

School District of University City, University City, Missouri

Erie 2-Chautauqua-Cattaraugus Board of Cooperative Education Services,
Angola, New York

Corvallis School District 509J, Corvallis, Oregon

Southern Brazoria County Coalition, Angleton, Texas

Hampton City Schools, Hampton, Virginia
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NSRC
Elementary Science
Leadership Institute
July 20-24, 1992

Program

Monday, July 20, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Registration

Lobby, Room 3111

8:30 a.m. Welcoming Remarks

Douglas Lapp
Executive Director
National Science Resources Center

Overview of Program and Introduction of
Participants and Staff

Olive Covington
i)irector of Outreach
National Science Resources Center

9:30 a.m. Why Science?...What Science?

)ouhg iLapp



10:15 a.m. Break

10:30 a.m. Hands-on Workshop

The Life Cycle of Bu/orflies (Grade 2)
Science and Technology for Children (STC) Project

Pat McGlashan
STC Consultant
National Science Resources Center

12:00 p.m. Lunch

1:15 p.m. Planning an Effective Elementary Science Program

Sally Shuler
Deputy Director
National Science Resources Center

2:15 p.m. Charge to Participants

Olive Covington
Director of Outreach
National Science Resources Center

2:30 p.m. Break

2



2:45 p.m. Leadership Team Work Sessions with Resource Team

Resource Team:
Judi Backman Susan Sprague
Math/Science Coordinator Director, Science/Social Science
Highline Public Schools Mesa Public Schools
Seattle, Washington Mesa, Arizona

Charles Hardy Jan Tuomi
Assistant Superintendent, City Science Coordinator

Instruction and Curriculum Science and Health Education
Highline Public Schools Partnership
Seattle, Washington University of California at

San Francisco
Becky Smith
Science/Social Sciences Emma Walton

Curriculum Editor Science Program Coordinator
Mesa Public Schools Anchorage School District
Mesa, Arizona Anchorage, Alaska

Bill Smith
Science Resource Specialist
Mesa Public Schools
Mesa, Arizona

4:00 p.m. Plenary Session

4:30 p.m. Adjournment

6:30 p.m. Opening Reception and Dinner

Smithsonian Institution Building (The Castle)
1000 Jefferson Drive, S.W.

Speaker
F. James Rutherford
Chief Education Officer and Director, Project 2061
American Association for the Advancement of Science

I
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Tuesday, July 21, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3034) available until 8:30 a.m.

Note: The Resource Room will be open during
breaks and Leadership Team Work Sessions.

8:30 a.m. Opening

Olive Covington
Director of Outreach
National Science Resources Center

8:45 a.m. Teaching Hands-on Science: Asking the Right Question
at the Right Time

Jack Easley
Professor Emeritus of Teacher Education
University of Illinois
Champaign, Illinois

10:15 a.m. Break

10:30 a.m. Concurrent Hands-on Workshops

Mystery Spill and Inside Story (Grades 5, 6)
Chemicals, Health, Environment, and Me (CIIEM)

Sheila Pirkle
Associate Director
Center for Science and Mathematics Literacy
L1ouisiana State University
Baton Rouge, Louisiana

I
I



Subsystems and Variables (Grade 3)
Science Curriculum Improvement Study (SCIS 3)

William McGinnis

Vice President
Delta Education, Inc.
Hudson, New Hampshire

12:00 p.m. Lunch

(Working lunch for scientists and engineers)

1:15 p.m. Assessing Student Learning in Science

Gail Baxter
Research Associate

Graduate School of Education
University of California at Santa Barbara

3:15 p.m. Break

3:30 p.m. Leadership Team Work Sessions with Resource Team

Note: Resource Room (3034) is available for

use during this time.

5:00 p.m. Adjournment

6
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Wednesday, July 22, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3034) open

8:30 a.m. Opening

Betty Olivolo

Outreach Program AssociattL
National Science Resou:ces Center

8:45 a.m. Elements of an Effective Teacher Education Program

Susan Sprague
Director, Science/Social Studies
Mesa Public Scnools

Becky Sinith
Science/Social Sciences Curriculum Editor
Mesa Public Schools

Bill Smith
Sclknce Resource Specialist
Mesa Public Schools

10:30 a.m. Break

10:45 a.m. Concurrent Ilands-oii Workshops

Fingerprinting and Crime Lab Chemistry (Grade 4)
Great Explorations in Math and Science (GEMS)

Carolyn Willard
(IEMS Curriculur and Staff Development Specialist
Lawrence I lall of Science
1 Jnivcr.sity of California at Berkeley

7
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Variables ((G; rade 5)
Full Option Science System (FOSS)

Larry Malone
FOSS Coordinator
Lawrence Hall of Science
University of California at Berkeley

12:15 p.m. Lunch

1:15 p.m. Providing Materials Support for llands-on

Elementary Science Programs

Sally Shuler
Deputy Director
National Science Resources Center

1:45 p.m. Bus Leaves Mall for Fairfax County, Virginia

2:15 p.m. Tour of the Fairfax County Public Schools

Instructional Materials Processing Center

Springfield, Virginia

Barbara Carey
Coordinator
Instructional Materials Processing Center

Fairfax County Public Schools

, . ._.. . . . . a



4:00 p.m. Case Studies of Effective Elementary Science
Materials Support Centers

Small Group Discussion

Case Study I Case Study 3
Jack Greene Susan Sprague
Science Curriculum Coordinator Director, Science/Social Studies
Fairfax County Public Schools Mesa Public Schools

Leslie J. Benton Bill Smith
Former Coordinator Science Resource Specialist
Instructional Materials Processing Mesa Public Schools

Center
Fairfax County Public Schools Becky Smith

Science/Social Sciences Curriculum
Editor

Mesa Public Schools

Case Study 2 Case Study 4
Charles Hardy Jan Tuomi
Assistant Superintendent, City Science Coordinator

Instruction and Curriculum Science and Health Education
Highline Public Schools Partnership

University of California at
Judi Backman San Francisco
Math/Science Coordinator
Highline Public Schools

Case Study 5
Einma Walton

Science Program Coordinator
Anchorage School District

5:00 p.m. Adjournment

9
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Thursday, July 23, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3034) open

8:30 a.m. Opening

Sally Shuler
Deputy Director
National Science Resources Center

8:45 a.m. Leadership Team Work Sessions with Resource Team

Note: Resource Room (3034) is available
for use during this time.

12:15 p.m. Lunch

(Working lunch for scientists and engineers)

1:15 p.m. Concurrent Hands-on Workshops

Plant Growth and Development (Gr fade 3)
Science and Technology for Children Project

Pat McGlashan

STC Consultant
National Science Resources Center

Magnets and Motors (Grade 6)
Science and Technology for Children Project

David Ilartney
STC Consultant
National Science Resources Center

2:45 p.m. Break

II



3:00 p.m. Integrating Science Instruction into the Elementary School Curriculum

Wendy Binder
STC Research Associate
National Science Resources Center

Debby Deal
STC Research Associate
National Science Resources Center

4:00 p.m. Building Community and Administrative Support
for Hands-on Science Programs

Case Study: Midland Public Schools/Dow Chemical Company

Sarah Lindsey
Science Coordinator/Director
Science Resource Center
Midland Public Schools
Midland, Michigan

Tara Martin
Education Programs Supervisor
The Dow Chemical Company
Michigan Division
Midland, Michigan

5:00 p.m. Adjournment

6:30 p.m. Reception and Dinner

National Academy of Sciences
2101 Constitution Avenue, N.W.
(Use C Street entrance)

Speaker
Thomas E. Lovejoy
Assistant Secretary for External Affairs
Smithsonian Institution
Washington, D).C.

12



Friday, July 24, 1992

Smithsonian Institution
S. Dillon Ripley Center

8:00 a.m. Resource Room (3034) open

8:30 a.m. Opening

Doug Lapp
Executive Director
National Science Resources Center

9:00 a.m. Hands-on Workshop

Myself and Others (Grade K-I)
Insights Curriculum

Karen Worth
Senior Associate
Education Development Center, Inc.
Newton, Massachusetts

10:30 a.m. Break

11:00 a.m. Funding Sources for Elementary Science Program Improvement

Da rid Schindel
Program Director
Teacher Enhancement Program
National Science Foundation

A lien Schmieder
Dwight D. Eisenhower National Mathematics and Science Program
U.S. D)epartment of Education

12:15 p.m. Lunch

I
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1:30 p.m. Charge to Team Leaders

Olive Covington
Director of Outreach
National Science Resources Center

1:40 p.m. Review of Action Plans

Small Group Discussions

3:00 p.m. Break

3:15 p.m. Plenary Session

Reports from Team Leaders

4:30 p.m. Closing Remarks

Doug Lapp
Executive Director
National Science Resources Center

5:00 p.m. Adjournment

14



NSRC
Elementary Science
Leadership Institute
July 20-24, 1992

Participants

Cupertino Union Dry Creek Joint Elementary
School District School District
Cupertino, California Roseville, California

Team Leader Team Leader
Harvey Barnctt Robert F. Gomez
Director, Technology Support Assistant Superintendent

Eureka Union School District
Team Members
Marybarbara Zorio Team Members
Science Resource Teacher Jo Ann G. Hammer
Fremont Older Elementary School Assistant Superintendent for Instruction/

Pam Pell Curriculwn Director

Teacher Roseville City School District

John Muir Elementary School Kathy Albrecht

Mark Butler Teacher

Research atun Development Section Manager Heritage Oak School

I lewlett-Packard Company Dry Creek School District

Robert J. Wharton
tHardware Design Engineer
Hewlett-Packard Company

15



Mt. Diablo Unified School Mountain View/Whisman
District School Districts
Concord, California Mountain View, California

Team Leader Team Leader

Jo Fyfe Susan K. Fettchenhaucr
Director, Instructional Services Assistant Superintendent for Instruction

and Student Services
Team Members Whisman School District
Kathleen P. Cline
Curriculum Specialist Team Members
Carole Macaluso Geri L. Martin
Teacher Teacher

leaherde Crittenden Middle School
Valle Verde Elementary SchoolWhmaScolDsrt

Whisman School District

Danae Vanderhoof Susan Lee Mitchell
Senior Project Engineering Specialist Teacher
Continental Operations Graham Middle School
The Dow Chemical Company Mountain View School District

Marjorie K. Lessey
Learning Products Developer

Hewlett-Packard Company

10



Ravenswood City School District Torrance Unified School District
East Palo Alto, California Torrance, California

Team Leader Team Leader
Stephen J. Waterman Arnold C. Plank
Assistant Superintendent of instructional Assistant Superintendent, Educational Services

Services
Team Members

Team Members Nancy Raiche
Paulette Johnson Curriculum Coordinator
Director of Curriculum Kay M. Griffith

Leslie Mannos Teacher
Teacher Walteria Elementary School
James B. Flood Magnet School Steven Whitehead

Jacques Lcibovitz Community Relations Coordinator
Scientist Los Angeles Operations
Hewlett-Packard Company The Dow Chemical Company

17



Academy School District 20 Dade County Public Schools
Colorado Springs, Colorado Miami, Florida

Team Leader Team Leader
Hf. Mack Clark Diana Urbizu
Assistant Superintendent Director for Instruction

Bureau of Instructional Support and
Team Members Curriculum Development
Lew Davis
Principal Team Members
Woodmen-Roberts Elementary School Constance Thornton

Barbara S. Betzler District Instructional Coordinator for Science

Teacher Ted Boydston
Mountain View Elementary School District Instructional Coordinator for Science

Justin Morrill, Jr. Janice Hopton
Research and Development Section Manager Principal
Colorado Telecommunications Division Bunche Park Elementary School
Hewlett-Packard Company Beverly Feuer Gross

Teacher
Oak Grove Elementary School

Carlos Gonzalez
Vice President, Research and Development
The Dow Chemical Company
Latin America
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Shawnee Mission Public Schools Lee County Schools
Shawnee Mission, Kansas Tupelo, Mississippi

Team Leader Team Leader
Jo-Anne Grote Cecil S. Weeks
Associate Superintendent for Elementary Superintendent

Schools
Team Members

Team Members Amelia Anglin
Gene R. Johnson Elementary Curriculum Coordinator
Director of Elementarn Programs Charlotte Leake

Lynn Hanrahan Teacher
Elementary Science Resource Specialist Verona Junior High School

Mary M. Sapp Joe F. Thompson
Curator of Education Director
Kansas City Museum National Science Foundation Engineering
Kansas City, Missouri Research Center for Computational

Field Simulation
Mississippi State University

19



School District of Erie 2-Chautauqua-Cattaraugus
University City Board of Cooperative Education
University City, Missouri Services (BOCES)

Angola, New York

Team Leader Team Leader
Gloria J. Davis Garry W. Dole
Assistant Superintendent Science Resources Coordinator

Erie 2-Chautauqua-Cattaraugus BOCES
Team Members
Clara T. McCrary Team Members
Elementary Science Coordinator Terrance L. Radecki

PrincipalDarlene M. NorfieetPrnia
Tearner MLincoln Elementary SchoolTeacher Jamestown Public Schools
Slynn Park Elementary School
P. Scott Glaspie Teacher
Manager Mayville Central School
External Research & Development Funding Mayville Central School District

and Managcment Information Systems
Monsanto Company Bonnie Jeffe

Teacher

Eaden Elementary School
Eaden Central School District

Philip R. Magnuson
Teacher
Panama Central School
Panama Central School District

Edward C. Kisailus
Associate Professor, Biology
Canisius College
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Corvallis School District 509J Southern Brazoria County
Corvallis, Oregan Coalition

Angleton, Texas

'[eam Leader Team Leader
Mary M. Johnson Mary Nell Boyd
Curriculum Coordinator (K-8) Director of Elementary Education

'ream Members Angleton Independent School District

Linda McJunkin Team Members
Science Curriculum Specialist (K-12) Eric Grimmett

Karen Eason Principal

Teacher Brazoria Intermediate School

Lincoln Elementary School Columbia-Brazoria Independent
School District

Gerhard B. BehrensTeacher Miriam Jordan
Inavale Elementary School Teacher

Danbury Elementary School
Colleen Llewelyn Danbury Independent School District
Manufacturing Development Engineer Dianne Weiss
I lewlett -Packard Company Teacher

Sweeny Elementary School
Sweeny Independent School District

Julian E. Suazo
Development Manager
Texas Division
The Dow Chemical Company

I
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Hampton City Schools
I lanapton, Virginia

Team Leader
Mary Frances Briley
Coordinator of Staff Development

Team Members

Joyce A. R. Weeks
Math/Science Curriculum Leader

Susan B. McBumey
Science Teacher Specialist
Spratley Middle School

Arthur W. Bowman
Associate Professor of Biology
Department of Biological Sciences
Hampton University

22



Other Attendees

Dennis Coutu Thomas Kowalczyk
Science Resource Specialist Chief Engineer
West Bay Collaborative Naval Undersea Warfare Center
Coventry, Rhode Island Newport, Rhode Island

Claudia Dissel Clarence McMaster
Director Assistant Vice-President
Corporate Council for Mathematics and Met Life Insurance Company

Science Education New York City, New York
Coordinating Council for Education
National Research Council Michael W. Oliver
Washington, D. C. Assistant Program Director

Statewide Systemic Initiatives Program
Richard Franks National Science Foundation
Head Washington, D. C.
Genetics Department
Carolina Biological Supply Company Bess Stephens
Burlington, North Carolina Education Relations Manager

Hewlett-Packard Company
David T. Garza Palo Alto, California
Project Coordinator
Minority Mathematics and Science Education Michael White

Cooperative (MMSEC) Coordinator, Medical Education
Texas ttigher Education Coordinating Board Professional Communications
Austin, Texas Merck, Sharpe and Dohme

Division of Merck & Company, Inc.
West Point, Pennsylvania
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NSRC
Elementary Science
Leadership Institute
July 20-24, 1992

Presenters

Judi Backman Barbara Carey
MathIScience Coordinator Coordinator
Highline Public Schools Instructional Materials Processing Center
15675 Ambaum Boulevard, S.W. Fairfax County Public Schools
Seattle, WA 98166 6840 Industrial Road
206/433-2458 Springfield, VA 22151

Gail Baxter 703/256-4414

Research Associate Olive Covington
Graduate School of Education Director of Outreach
University of California National Science Resources Center
Santa Barbara, CA 93106 Arts & Industries Building, Room 1201
805/893-8040 Smithsonian Institution

Leslie J. Benton Washington, DC 20560

Former Coordinator 202/287-2063

Instructional Materials Processing Center Debby Deal
Fairfax County Public Schools STC Research Associate
6840 Industrial Road National Science Resources Center
Springfield, VA 22151 Arts & Industries Building, Room 1201
703/256-4414 Smithsonian Institution

Wendy Binder Washington, DC 20560

STC Research Associate 202/357-2555

National Science Resources Center
Arts & Industries Building, Room 1201
Smithl'onian Institution

WVashing!ton, DC 20560
2202/357-2555

'I
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lack Easlcy Douglas Lapp
Professor Emeritus of Teacher Education Executive Director
Center for Instructional Research and National Science Resources Center

Curriculum Evaluation Arts & Industries Building, Room 1201
University of Illinois Smithsonian Institution
1310 South 6th Street Washington, DC 20560
Champaign, IL 61820 202/357-4892
217P-44-3359 Sarah Lindsey

Jack Greene Science Coordinator/Director
Science Curriculum Coordinator Science Resource Center
Office of Curriculum Services Midland Public Schools
Fairfax County Public Schools 815 Suite Street
3705 Crest Drive Midland, MI 48640
Annandale, VA 22003 517/839-2427
703/698-7500, ext. 8826 Thomas E. Lovejoy

Charles Hlardy Assistant Secretary for External Affairs
Assistant Superintendent, Instruction Smithsonian Institution

anul Curriculum Washington, DC 20560
HighJine Public Schools 202f786-2263
15675 Ambaum Boulevard, S.W. Larry Malone
Seattle, WA 98166 Coordinator
206/433-2361 Full Option Science System (FOSS) Project

David Ilartney Lawrence IHall of Science
STC Consultant Center for Multisensory Learning
National Science Resources Center University of California
Arts & Industries Building, Room 1201 Berkeley, CA 94720
Smithsonian Institution 510/642-8941
Washington, DC 20560 Tara Martin
202/357-2555 Education Programs Supervisor

Public Affairs

The Dow Chemical Company
Michigan Division
47 Building
Midland, MI 48667
517/638-6438
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AWilliarn Mc(;innis Allen Schmieder
Vice President Dwight D. Eisenhower National
Delta Education Inc. Ma,.hcmatics and Science Program
Post Office Box 915 U.S. Department of Education

Hudson, Nil 03051 555 New Jersey Avenue, N.W., Room 522
603/889-8899, ext. 119 Washington, DC 20208-5524

Pat McGlashan 202/219-1496

STC Consultant Sail, Shuler
National Science Resources Center Deputv Director

Arts & Industries Building, Room 1201 National Science Resources Center
Smlithsonian Institution Arts & Industries Building, Room 1201
Washington, DC 20560 Smithsonian Institution
202/357-2555 Washington, DC 20560

Betty Olivolo 202/357-2555

Outreach Pro'gram Officer Becky Smith
National Science Resources Center Science/Social Sciences Curriculwn Editor
Arts & Industries Building, Room 1201 Mesa Public Schools

Smithsonian Institution 143 S. Alma School Road
Washington, DC 20560 Mesa, AZ 85210-1103
202/287-2063 602/898-7814

Sheila Pirkle Bill Smith
Associate Director Science Resource Specialist
Center for Science and Mathematics Literacy Mesa Public Schools

Louisiana State tfniversity 143 S. Alma School Road
Baton Rouge, LA 70S03 Mesa, AZ 85210-1103
504/388-60(01 602/898-7814

F. Janes Rutherford Susan Sprague
Chief Education Ofticer and Director, Science/Social Sciences

Director, Project 2061 Mesa Public Schools
American Association for the Advancement 143 S. Alma School Road

of Science Mesa, AZ 85210-1103
1333 H1 Street N.W. 602/898-7815
Washington. D(C 20005 Jan Tuomi
202/326-6627 City Science Coordinator

David Schindel Science and ltealth Education Partnership
!'rogran Director University of California at San Francisco

Teacher Elnhanceencnt IProgram 100 Medical Center Way

National Science Foundation San Francisco, CA 94143-0905
18!(X) G Street1, N. W 415/476-6930

Washington. I)(" 20550
202/357-7009
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Emma Walton Karen Worth
Science Program Coordinator Senior Associate
Anchorage School District Education Development Center
P. 0. Box 196614 55 Chapel Street
Anchorage, AK 99519-6614 Newton, MA 02160
907/269-2274 617/969-7100, ext. 428

Carolyn Willard
Curricluhn andl Staff Development

Specialist
Great Exploratiors in Math and Science

(GENIS)
l.awrcncc 1 fall of Science
University of Califomia
Berkeley, CA 94720
510/642 7771
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NSRC
Elementary Science
Leadership Institute
July 20-24, 1992

NSRC Staff

Executive Office Publications

Douglas Lapp, Executive Director Kathlccn Johnston, Publications Director
Sally Shuler, Deputy Director Lynn Miller, Writer/Editor
Karen Fusto, Administrative Officer Marilyn Fenichel, Writer/Editor
Diane Mann, Administrative Associate Catherine Corder, Publications Technology
Gail Greenberg, Executive Administrative Specialist

Assistant Max-Karl Winkler, Illustrator
Charmane Beverly, Administrative Assistant Heidi Kupke, Publications Assistant
Mary Garino, Office Aide Science and Technology for Children

Outreach and Information Dissemination Project (STC)

Olive Covington. Outreaclh Direccwr Wendy Binder, STC Research Associate
Betty Olivolo, Program Oflicer Debby Deal, STC Research Associate
Catherine Harris, Program Assist.mt David Hartney, STC Consultant

Cathy Sparks, Project Assistant Patricia McGlashan, STC Consultant
Lisa Faden, Office Aide Katherine Stiles, STC Research Associate
Susan Cohen, Evaluation Consultant Laura Pierce, Program Assistant
Debbie Jones, Teacher Consultant
Ramon Lopez, Communications and

Networking Consultant
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NSRC
Elementary Science
Leadership Institute
July 20-24, 1992

Participating School Districts

School District Total Elementary Elnementary Elementary
Students Students Teachers Schools

Cupertino Union School District, Cupertino, CA 12,808 9,927 324 18

Dry Creek Joint Elementary School District, 12,821 8,623 300 11
Roseville, CA

Mt. Diablo Unified School District, Concord, CA 33.238 17,013 605 27

Mountain View/Whismnan School Districts, 4.730 3,476 150 7
Mountain View, CA

Ravenswood City School District, 4,20X) 4.200 180 6
Last Palo Alho. CA

Torrance Unified Schooll District, Torrance, CA 20,528 10,636 355 17

Academy School District 20, Colorado Springs. CO 11,722 5.561 261 11

Dade County PUNlic Schools. Miami, FL 304,287 165,487 7,450 188

Shawnee Mission Puhlic Schools, Shawnee 30.714 17,583 742 43
Mission, KS

Lee County Schools. "'upclo, MS 5,305 3,0772 158 ,

School Districl of I iv. ersitv City, 5,023 2.506 162 7
University ("it', MN )

Eric 2 ("hautauqui U'att rnutt, IO)CFLS, 44,898 33,481 1, 288 73

Angola, NY

(orvallis School D)istrict 50')). Corvallis, OR 7,417 4.236 175 1o

Southern llrazoria ( County Coalition. Angleton. TX 12,856 6.152 377 10

IIrampton ('ity Sch,,,l,. Il.ijuptot. VA ... . ... 23,317 1 1,918 503 ___ 21

"Total 533,864 303,871 13.t730 456
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NSRC
Elementary Science
Leadership Institute
June 22-26, 1992

Participating School Districts

U .

.Dr •,k Join Elmntr Scoo Ditit MisoK

- 'I' - - 7"

l osev ilIle, C'A 10. Lee County Schools, Tupelo, NIS

3. N11. Diablo U~nified School District, Concord, CA I11. School District of University City, University

.1. Mluinwiin ViCw/W.Ahk111n1i Sc.hool Districts, City, MO
Mo~untain View, (CA 12. Eric 2-ChaltaUqua-Cattairua!gus l/()CESq

5, -,Ravenswoodt City Sc;hoo~l District, F-ist Pal1o Angola, NY
Alto, C'A 13. Corvallis School District 509?J, C'orvallis, OR

0•. Torrance I Inified School District, Torrance, CJA 14. Sou~tlicni Brazoria Count), Coalition, An,-cto n,

7. Acuadcniy Schiool l)iq;ric( 20, C'oloratdo S"prings, TX
0') 15. 1! lnmpton City Schools, Ilanitullon, VA

D". idc ('otnty P~ublic Schoo~ls, Ni~tli . 1'1H,
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Leadership Institute

July 8-12, 1991

.,,, .. ,,,,,,.,,,,., .,,,,, , ,,,,, ,, ,., .N S R C



SCIENCE FOR CHILDREN

Elementary Science Leadership Institute

Program

NATIONAL SCIENCE RESOURCES CENTER

Smithsonian Institution-National Academy of Sciences



The National Science Resources Center is sponsored by the Smithsonian
Institution and the National Academy of Sciences to improve the teaching
of science and mathematics in the nation's schools. Located in the
Smithsonian Institution Arts and Industries Building in Washington, DC,
the NSRC maintains a collection and database of science teaching re-
sources, develops and disseminates curriculum materials for teachers, and
sponsors outreach and leadership development activities to help school
districts improve their science programs.

Sponsor of the 1991 Elementary Science Leadership Institute

Digital Equipment Corporation

Sponsors of NSRC Programs

Amoco Foundation, Inc.

Digital Equipment Corporation

The Dow Chemical Company Foundation

E. I. du Pont de Nemours and Company

Hewlett-Packard Foundation

John D. and Catherine T. MacArthur Foundation

U.S. Department of Defense

U.S. Department of Education

The W. K. Kellogg Foundation Endowment Fund
of the National Academy of Sciences and the Institute of Medicine



1991 NSRC Elementary Science Leadership Institute

Development of the scientific and technological literacy of all students is
critical to the nation's future, and it should begin in the primary grades. In
the primary grades, children come to know and understand science best
through hands-on experiences, which enable them to work and think like
scientists. Through these experiences, children learn to observe, record,
pose questions, design experiments, and solve problems, developing criti-
cal thinking skills that will serve them throughout their lives.

Planning and implementation of a district-wide hands-on elementary sci-
ence program requires informed leadership. To help develop this leader-
ship, the NSRC conducts annual institutes for teams from school districts
across the country. The 1991 Elementary Science Leadership Institute will
prepare 16 teams of administrators, curriculum specialists, teachers, and
scientists to design and implement hands-on science programs for their
school districts.

Participants will engage in workshops and discussions on:

"* SCIENCE CURRICULUM UNITS appropriate for grades
one through six

"* SUPPORT SYSTEMS for supplying hands-on science
materials and apparatus to elementary school teachers

"* TEACHER EDUCATION PROGRAMS to prepare
elc-inentary teachers to teach hands-on science

"* INT, IERDISCIPLINARY APPROACHES for integrating
science instruction with other curricula

" ASSESSMENT METHODS for evaluating student
performance that are consistent with the goals of a
hands-on elementary science program

" PUBLIC RELATIONS STRATEGIES for building
administrative and community support for a hands-on
elementary science program



Participating School Districts

Huntsville City School System, Huntsville, Alabama

Antioch Unified School District, Antioch, California

Fresno Unified School District, Fresno, California

Lynwood Unified School District, Lynwood, California

Idaho School District 25, Pocatello, Idaho

Elkhart Community Schools, Elkhart, Indiana

Iowa City Community School District, Iowa City, Iowa

Montgomery County Public Schools, Rockville, Maryland

Cambridge Public Schools, Cambridge, Massachusetts

Traverse City Area Public Schools, Traverse City, Michigan

Schools of the Archdiocese of St. Louis, St. Louis, Missouri

Santa Rosa Consolidated Schools 8, Santa Rosa, New Mexico

Community School District 16, Brooklyn, New York

Buffalo Public Schools, Buffalo, New York

Turtle Mountain Schools, Belcourt, North Dakota

Brazosport Independent School District, Freeport, Texas



SCIENCE FOR CHILDREN

NSRC Elementary Science Leadership Institute

July 8-12,1991

Monday, July 8,1991

Smithsonian Institution
S. Dillon Ripley Center
Rooms 3111/3037/3113

8:00 a.m. Registration

8:30 a.m. Welcoming Remarks

Douglas Lapp
Executive Director
National Science Resources Center

Overview of Program and Introduction of Staff
and Participants

Olive Covington
Director of Outreach
National Science Resources Center

9"30 a.m. Why Science?... What Science?

Doug Lapp

10:15 a.m. Break

10:30 a.m. The Identification of Science Curriculum Materials
Appropriate for Grades One through Six

Joe Griffith
Director, Science and Technology for Children Project
National Science Resources Center

1



10:50 a.m. Hands-On Workshop

The Life Cycle of Butterflies (Grade 2)
Science and Technology for Children (STC) Project

Pat McGlashan
Research Associate, STC Project
National Science Resources Center

12:30 p.m. Lunch

1:30 p.m. Designing an Effective Elementary Science Program

Sally Shuler
Deputy Director
National Science Resources Center

2:15 p.m. Charge to Participants

Olive Covington
Director of Outreach
National Science Resources Center

2:30 p.m. Break

3:00 p.m. Team Meetings

Task: Identification of Elementary Science Program Goals

4:00 p.m. Plenary Session

4:30 p.m. Adjournment

6:30 p.m. Opening Reception and Dinner

National Academy of Sciences
2101 Constitution Avenue, NW
(Use C Street entrance)

Speakers

Samuel Fuller
Vice President, Corporate Research
Digital Equipment Corporation

Maxine Singer
President
The Carnegie Institution of Washington

2
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Tuesday, July 9,1991

Smithsonian Institution
S. Dillon Ripley Center
Rooms 3111/3037/3113

8:30 a.m. Opening

Olive Covington
Director of Outreach
National Science Resources Center

9:00 a.m. Teaching Hands-on Science: Asking the Right
Question at the Right Time

Hubert Dvasi
Director, City College Workshop Center
The City College of New York

Karen Worth
Principal Investigator, Insights Project
Education Development Center
Newton, Massachusetts

10:30 a.m. Break

10:45 a.m. Hands-On Workshop
Myself and Others (Grade 1)

Insights Project

Karen Worth

12:15 p.m. Lunch

1:15 p.m. Building Administrative and Community Support
for a Hands-on Elementary Science Program

Manert Kennedy
Executive Director
Colorado Alliance for Science

_



2:15 p.m. Team Work Sessions

4:15 p.m. Break

4:30 p.m. Plenary Session

5:00 p.m. Adjournment

4



Wednesday, July 10, 1991

Smithsonian Institution
S. Dillon Ripley Center
Rooms 3111/3037/3113

8:30 a.m. Opening

Doug Lapp
Executive Director
National Science Resources Center

9:00 a.m. Elements of an Effective Teacher Education Program

Karen Worth
Principal Investigator, Insights Project
Education Development Center

Susan Sprague
Director, Science/Social Sciences
Mesa Public Schools
Mesa, Arizona

10:30 a.m. Break

10:45 a.m. Concurrent Hands-On Workshops
Plant Growth and Development (Grade 3)
Science and Technology for Children Project

Pat McGlashan
Research Associate, STC Project
National Science Resources Center

Magnets and Motors (Grade 6)
Science and Technology for Children Project

David Hartney
Research Associate, STC Project
National Science Resources Center

12:15 p.m. Bus Leaves Mall for Fairfax County, Virginia
(Lunch en route)

i5



1.00 p.m. Elements of an Effective Materials Support System

e Introduction

Bill Smith
Science Resource Specialist
Mesa Public Schools
Mesa, Arizona

Sally Shuler
Deputy Director
National Science Resources Center

* Tour of the Fairfax County Public Schools
Science Materials Center

Barbara Carey
Materials Specialist
Instructional Materials Processing Center
Fairfax County Public Schools

* Discussion

Jack Greene
Science Curriculum Coordinator
Fairfax County Public Schools

Leslie J. Benton
Coordinator
Instructional Materials Processing Center
Fairfax County Public Schools

Chuck Hardy
Assistant Superintendent, Instruction and Curriculum
Highline Public Schools
Seattle, Washington

Susan Sprague
Director, Science/Social Sciences
Mesa Public Schools
Mesa, Arizona

Judi Backman
Math/Science Coordinator
Highline Public Schools
Seattle, Washington

5:00 p.m. Adjournment
(Transportation to Normandy Inn)

6



Thursday, July 11, 1991

Smithsonian Institution
S. Dillon Ripley Center
Rooms 3111/3037/3113

8:30 a.m. Opening

Olive Covington
Director of Outreach
National Science Resources Center

9:00 a.m. Team Work Sessions

12:15 p.m. Lunch

1:15 p.m. Hands-On Workshop
Fingerprinting and Crime Lab Chemistry (Grade 4)
Great Explorations in Math and Science (GEMS)

Laura Lowell
GEMS Staff Specialist
Lawrence Hall of Science
University of California at Berkeley

2:45 p.m. Break

3:00 p.m. Assessment Methods for Evaluating Student Learning

Doug Reynolds
Chief, Bureau of Science Education
New York State Department of Education

Sabra Price
Senior Research Associate
Program Evaluation and Research Group
Lesley College Graduate School of Education
Cambridge, Massachusetts

7



4:30 p.m. Plenary Session

5:00 p.m. Adjournment

6:30 p.m. Reception and Dinner

Smithsonian Institution Building (The Castle)
1000 Jefferson Drive, SW

Speaker

Shirley McBay
President
Quality Education for Minorities (QEM) Network
Washington, DC
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Friday, July 12,1991

Smithsonian Institution
S. Dillon Ripley Center
Rooms 3111/3037/3113

8:30 a.m. Opening

Sally Shuler
Deputy Director
National Science Resources Center

9:00 a.m. Hands-On Workshop
Variables (Grade 5)
Full Option Science System (FOSS)

Larry Malone
Linda DeLucchi
FOSS Coordinators
Lawrence Hall of Science
University of California at Berkeley

10:30 a.m. Break

10:45 a.m. Funding Sources for Elementary Science
Program Improvement

Susan P. Snyder
Program Director
Division of Teacher Preparation and Enhancement
Directorate for Science and Engineering Education
National Science Foundation

12:00 noon Lunch

1:00 p.m. Public Relations Strategies for Building Community
Support for a Hands-on Elementary Science Program

Kathleen Holmay
Public Relations Consultant
National Science Resources Center

I
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1:30 p.m. Charge to Team Leaders

Olive Covington
Director of Outreach
National Science Resources Center

1:40 p.m. Rtview of Action Plans

Small Group Discussions

3:00 p.m. Break

3:15 p.m. Plenary Session

Reports from Team Leaders

4:20 p.m. Final Evaluation

4:30 p.m. Closing Remarks

Doug Lapp
Executive Director
National Science Resources Center

5:00 p.m. Adjournment

10



NSRC Elementary Science Leadership Institute

July 8-12,1991

Participants

Huntsville City School System Antioch Unified School District
Huntsville, Alabama Antioch,, California

Team Leader Team Leader

Ann Roy Moore Jim Patton
Manager Director Research and Dcz'elophncnt
Elementary Education Team Members
Department of Instruction

Christine Williams
Team Members Supervisor

Judy Kirk Curriculum and Assessment, K-12
Science Area Specialist Education

J. Arlene Childers Susan Dragon
Education Coordinator Teacher
Huntsville Alliance for Science Mission Elementary School
Project (HASP) Colin R. Jones
University of Alabama Process Engineer

Tereasa Rollings The Dow Chemical Company
Science Coordinator
Madison County Schools

John C. Wright
University Professor of Chemistry
Institute for Science Education
University of Alabama at Huntsville

! 11



Fresno Unified School District Idaho School District 25
Fresno, California Pocatello, Idaho

Team Leader Team Leader
Sandra Carsten Fred M. Hughes
Area Assistant Administrator Curriculum Coordinator
Bullard Pyramid Team Members

Team Members Marlys I. McCurdy
Richard Firpo Elementary Science Advisor
Area Superintendent Shirley J. Wright
Edison Pyramid Teacher
Gloria Watts Wilcox Elementary School
A.rea Superintendent Rod R. Seeley
Roosevelt Pyramid Professor and Chair
Oliver M. Palacio Department of Biological Sciences
Area Superintendent Idaho State University
Fresno High Pyramid

Raine E. Martinez
Teacher Elkhart Community Schools
Wolters Elemertary School Elkhart, Indiana

Catherine Maxey Team Leader
Manager of Science Communications
The Dow Chemical Company Eugene W. Hungate
Midland, Michigan Assistant Director of Curriculum
Cathleen Loving and Instruction

Assistant Professor, Science Education Team Members
California State University Beverly Toth

Teacher
Mary Feeser Elementary School

Lynwood Unified School District Charles Beeson
Lynwood, California Science Department Chairman K-12

Team Leader Patsy Boehlor
Jean J. Jones Associate Research Scientist
Coordinator of Curriculum and Consumer Healthcare Division
Instruction Miles, Inc.

Team Members

Audrey N1. Clark
Superintendent of Schools
Teresa Varnado
Resource Teacher
Wilson Elementary School

Dwayne D. Simmons
Developmental Neurobiohogist
University of California at
Los Angeles

12



Iowa City Community School District Cambridge Public Schools
Iowa City, Iowa Cambridge, Massachusetts

Team Leader Team Leader

Al Azinger Sandra G. Spooner
Associate Superintendent Assistant Superintendent for

Team Members Curriculum and Instruction

William Dutton Team Members
Science/Health Coordinator Melanie Barron

David Quegg Coordinator of Science
Teacher Cambridge Rindge and Latin School
Central Elementary School Edward E. Rice

Richard J. Hollis Science Specialist/Teacher
Research Assistant III The Fletcher School
Department of Pathology Linda K. Tucker
University of Iowa Teacher
Barbara Grohe Parent and Science AdvisorySuperintendent Committee MemberPeabody Elementary School

Andrew R. Barron
Montgomery County Public Schools Assistant Professor, Chemistry
Rockville, Maryland Harvard University

William J. McCune, Jr.

Team Leader Chairman, Board of Directors

Gerard F. Consuegra Polaroid Corporation
Coordinator
Elementary Science

Team Members Traverse City Area Public Schools

Charles Gale Traverse City, Michigan
Teacher Team Leaders
Bannockburn Elementary School Dave Dean

Helen Murphy Director
Curriculum Specialist Instruction and Curriculum
McKenney Hills Center

Team Members
Susan Thornton
Professor of Chemistry Science Coordinator
Montgomery College

Sarah A. Boehm
Teacher
East Bay Elementary School

Arlen C. Matson
Elementary Science Instructor
East Bay Elementary

---13



Schools of the Archdiocese of St. Louis Community School District 16
St. Louis, Missouri Brooklyn, New York

Team Leader Team Leader

Alan Winkelman Maria Davis
Director of Elementary Schools Director of Program Development

Team Members Team Members

Pamela Pirio Arthur H. Camins
Coordinator District Science Coordinator
Stupp Teacher Resource Center Judy Walker
Missouri Botanical Garden Science Mentor

Vera Fulgham Cooper Jesse Owens School
Science Coordinator Peter B. Rose
Most Holy Trinity School Executive Director

Ernest G. Jaworski CLEARPOOL
(Former) Director
Biological Sciences
Monsanto Company Buffalo Public Schools

Buffalo, New York

Santa Rosa Consolidated Schools 8 Team Leader
Santa Rosa, New Mexico Samuel J. Alessi, Jr.

Director of Curriculum and
Team Leader Development

Charles Ward Team MembersSuperintendent Ta ebr
Delcene A. West

Team Members Principal

Kenneth E. Livingston School 59 Science Magnet
Assistant Superintendent for Mary Jean Syrek
Curriculum Development Teacher, District Science Mentor

Lorraine D. Madrid School 59 Science Magnet
Elementary Teacher Richard N. Vineyard
Santa Rosa Elemrntarv School Research Fellow in Invertebrate Zoology

Jesus I. Martinez Buffalo Museum of Science
Coordinator, Science Advisors Program
Sandia National Laboratories

14



Turtle Mountain Schools Richard Franks
Belcourt, North Dakota Head, Genetics Department

Carolina Biological
Team Leader Supply Company

Jim Davis Burlington, North Carolina
Agency Superintendent for Education
Bureau of Indian Affairs Kevin Leach

Team Members Science Resource Teacher
Marie Reed Learning Center

Kathy Henry District of Columbia Public Schools
Science Department Head
Ojibwa Indian School Melanie Lawyer
Yvonne Marie St. Claire Industrial Hygiene Coordinator
Teacher Research and Development
Dunseith Indian Day School The Dow Chemical Company

Jeffery A. Desjarlais Walnut Creek, California
Education Specialist
Turtle Mountain Maria Marable
Community College Project Director, Teacher

Education Partnership
Office of Elementary

Brazosport Independent School District and Secondary Education
Freeport, Texas Smithsonian Institution

Washington, D.C.
Team Leader

James R. LeBuffe David Middendorf
Director of Curriculum Production Coordinator, Science and
and Staff Development Technology for Children

Team Members Carolina Biological

Anna Brodie Supply Company

Director of Elementary Education Burlington, North Carolina

Sharon Lynn Wilcher Bonnie Moody
Teacher Director
Jane Long Elementary School Center of Excellence for the

Charles W. Martin Enrichment of Science
Associate Scientist and Mathematics
The Dow Chemical Company Henderson State University

Arkadelphia, Arkansas

Other Attendees John Sparrow

Charles Corriher Principal

Head, Advanced Placement Biology Marie Reed Learning Center

Carolina Biological District of Columbia Public Schools

Supply Company
Burlington, North Carolina
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NSRC Elementary Science Leadership Institute

Presenters

Judi Backman Hubert Dyasi
Math/Science Coordinator Director, City College Workshop Center
Highline Public Schools The City College of New York
15675 Ambaum Blvd. S.W. NAC Room 4/220
Seattle, WA 98166 Convent Avenue and 138th Street
206/433-2458 New York, NY 10031

212/650-8436

Leslie J. Benton
Coordinator Samuel Fuller
Instructional Materials Processing Center Vice President, Corporate Research
Fairfax County Public Schools Digital Equipment Corporation
6840 Industrial Road 146 Main Street
Springfield, VA 22151 Maynard, MA 01754-2571
703/256-4414 508/493-3710

Barbara Carey Jack Greene
Materials Specialist (Acting) Science Curriculum Coordinator
Instructional Materials Processing Center Office of Curriculum Services
Fairfax County Public Schools Fairfax County Public Schools
6840 Industrial Road 3705 Crest Drive
Springfield, VA 22151 Annandale, VA 22003
703/256-4414 703/698-7500, ext. 8852

Olive Covington Joe Griffith
Director of Outreach Director of Science and Technology for Children Project
National Science Resources Center National Science Resources Center
Arts & Industries Building, Room 1201 Arts & Industries Building, Room 1201
Smithsonian Institution Smithsonian Institution
Washington, DC 20560 Washington, D.C. 20560
202/357-2555 202/357-2555

Linda DeLucchi Chuck Hardy

Coordinator Assistant Superintendent, Instruction and Curriculum
Full Option Science System (FOSS) Project Highline Public Schools
Lawrence Hall of Science 15675 Ambaum Boulevard, S.W.
Center for Multisensory Learning Seattle, WA 98166
University of California 206/433-2361
Berkeley, CA 94720
415/642-8941
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David Hartney Shirley McBay
Research Associate, STC Project President
National Science Resources Center Quality Education for Minorities (QEM) Network
Arts & Industries Building, Room 1201 1818 N Street, N.W., Suite 350
Smithsonian Institution Washington, DC 20036
Washington, DC 20560 202/659-1818
202/357-2555

Pat McGlashan
Kathleen Holmay Research Associate, STC Project
Kathleen Holmay and Associates, Inc. National Science Resources Center
Media Consulting and Public Affairs Arts & Industries Building, Room 1201
2722 Washington Avenue Smithsonian Institution
Chevy Chase, MD 20815 Washington, DC 20560
301/588-6168 202/357-2555

Manert Kennedy Sabra Price
Executive Director Senior Research Associate
Colorado Alliance for Science Program Evaluation and Research Group
Campus Box 249 Lesley College Graduate School of Education
University of Colorado at Boulder 29 Everett Street
Boulder, CO 80309-0249 Cambridge, MA 02138
303/492-6392 617/731-3740

Doug Lapp Doug Reynolds
Executive Director Chief, Bureau of Science Education
National Science Resources Center New York State Department of Education
Arts & Industries Building, Room 1201 Room 222 EB
Smithsonian Institution Albany, NY 12234
Washington, DC 20560 518/474-7746
202/357-2555

Sally Shuler
Laura Lowell Deputy Director
Staff Specialist National Science Resources Center
Great Explorations in Math and Science (GEMS) Arts & Industries Building, Room 1201
Lawrence Hall of Science Smithsonian Institution
Center for Multisensory Learning Washington, DC 20560
University of California 202/357-2555
Berkeley, CA 94720
415/642-7771 Maxine Singer

President
Larry Malone The Carnegie Institution of Washington
Coordinator 1530 P Street, N.W.
Full Option Science System (FOSS) Project Washington, DC 20005
Lawrence Hall of Science 202/387-6400
Center for Multisensory Learning
University of California Becky Smith
Berkeley, CA 94720 Science/Social Sciences Curriculum Editor
415/642-8941 Mesa Public Schools

143 S. Alma School Road
Mesa, AZ 85210-1103
602/898-7814
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Bill Smith Susan Sprague
Science Resource Specialist Director, Science/Social Sciences (K-12)
Mesa Public Schools Mesa Public Schools
143 S. Alma School Road 143 S. Alma School Road
Mesa, AZ 85210-1103 Mesa, AZ 85210-1103
602/898-7814 602/898-7815

Susan Snyder Karen Worth
Program Director Principal Investigator
Division of Teacher Preparation and Enhancement Insights Project
Directorate for Science and Engineering Education Education Development Center Inc.
National Science Foundation 55 Chapel Street
1800 G Street N.W., Room 635-I Newton, MA 02160
Washington, DC 20550 617/734-5200, ext. 215
202/357-7078
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1991 Elementary Science Leadership Institute

Participating School Districts

K ~~15, 4 -

\ ~-

1. Huntsville City School System, Huntsville, 9. Cambridge Public Schools, Cambridge,
Alabama Massachusetts

2. Antioch Unified School District, Antioch, 10. Traverse City Area Public Schools, Traverse
California City, Michigan

3. Fresno Unified School District, Fresno, California 11. Schools of the Archdiocese of St. Louis, St. Louis,

4. Lynwood Unified School District, Lynwood, Missouri

California 12. Santa Rosa Consolidated Schools 8, Santa Rosa,

5. Idaho School District 25, Pocatello, Idaho New Mexico

6. Elkhart Community Schools, Elkhart, Indiana 13. Community School District 16, Brooklyn, New York

7. Iowa City Community School District, Iowa City, 14. Buffalo Public Schools, Buffalo, New York

Iowa 15. Turtle Mountain Schools, Belcourt, North Dakota

8. Montgomery County Public Schools, Rockville, 16. Brazosport Independent School District, Freeport,

Maryland Texas

i
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1991 NSRC ELEMENTARY SCIENCE LEADERSHIP INSTITUTE
Participating School Systems

School District Total Elementary Elementary Elementary
students students teachers schools

Huntsville City School System 24,338 12,401 544 27
Huntsville, AL

Antioch Unified School District 13,025 7,741 348 9
Antioch, CA

Fresno Unified School District 72,000 44,873 1,603 60
Fresno, CA

Lynwood Unified School District 15,550 9,800 354 9
Lynwood, CA

Idaho School District 25 13,917 7,853 334 15
Pocatello, ID

Elkhart Community Schools 11,087 6,190 242 14
Elkhart, IN

Iowa City Community School District 9,016 5,301 361 15
Iowa City, IA

Cambridge Public Schools 7,639 5,552 518 10
Cambridge, MA

Montgomery County Public Schools 107,783 59,367 2,800 123
Rockville, MD

Traverse City Area Public Schools 10,261 5,991 327 17
Traverse City, MI

Schools of the Archdiocese of St. Louis 59,149 45,304 2,329 167
St. Louis. MO

Santa Rosa Consolidated Schools 8 825 518 22 2
Santa Rosa, NM

Community School District 16 11,860 9,422 331 13
Brooklyn, NY

Turtle Mountain School 2,079 1,642 126 3
Belcourt, ND

Brazosport Independent School District 12,200 6,500 330 11
Freeport, TX

TOTAL 370,729 228,455 10,569 495
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NSRC Elementary Science Leadership Institute June 1992

Evaluation

Monday, June 22

For each of today's presentations please indicate your response by circling a number:

informative useful to me eniyable
not some very not some very not some very
at what at what at what
all all all

Sessions:

Overview of Program 1 2 1 2 3 4 1 2 3 4
Olive Covington

Why Science?
What Science? 1 2 3 4 1 2 3 4 1 2 3 4

Doug Lapp

Identification of Scienc':
Materials gradesl-6 1 2 3 4 1 2 3 4 1 2 3 4

Joe Griffith

Workshop(Butterflies) 1 2 3 4 1 2 3 4 1 2 3 4
Pat McGlashan

Planning an Effective
Elementary Science
Program 12 3 4 1 2 3 4 1 2 3 4

Sally Shuler

The team meeting with your resource person was designed to help you determine how you might
ur' this person. Did you come away from the meeting knowing how you wanted to use your
re, ource person?

How useful was this meeting?

Additional comments about today

Sabra Price, Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

Tuesday, June 23
For each of today's presentations please indicate your response by circling a number:

informative useful to me enjiyable
not some very not some very not some very
at what at what at what

all all all
Sessions:

Teaching Hands-On
Science: Asking Right
Question/Right Time 1 2 3 4 1 2 3 4 1 2 3 4

Eleanor Duckworth

Workshops:CHEM 1 2 3 4 1 2 3 4 1 2 3 4
Mark Koker

SCIS 3
William McGinnis 1 2 3 4 1 2 3 4 1 2 3 4

Building Support for
Hands-On Programs 1 2 3 4 1 2 3 4 1 2 3 4

Ramon Lopez

Integrating Science 1 2 3 4 1 2 3 4 1 2 3 4
Wendy Binder
Debby Deal

Team Session:
What did your team work on today?

Was it a useful session for you?

How did you use your resource person?

Additional comments about today:

Sira Price. Program Evaluation and Research Group. Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

Wednesday, June 24

For each of today's presentations please indicate your response by circling a number:

informative useful to me enjoyale
not some very not some very not some very
at what at what at what

Sessions: all all all

Elements of an Effective
Teacher Education
Program 1 2 3 4 1 2 3 4 1 2 3 4

Susan Sprague
Becky Smith
Bill Smith

Workshops:GEMS 1 2 3 4 1 2 3 4 1 2 3 4
Kimi Hosoume

FOSS 1 2 3 4 1 2 3 4 1 2 3 4
Kathy Daiker

Providing Materials Support 1 2 3 4 1 2 3 4 1 2 3 4
Sally Shuler

Trip to Fairfax County:

" Tour 1 2 3 4 1 2 3 4 1 2 3 4

" Discussion 1 2 3 4 1 2 3 4 1 2 3 4

Did your team meet together before you came to the Institute?

If yes, in what ways was this useful?

Comments about today:

2ihr3 Pnce. Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

Thursday, June 25

For each of today's presentations please indicate your response by circling a number:

informative useful to me envyable
not some very not some very not some very
at what at what at what

Sessions: all all all

Workshops: Plant Growth
Pat McGlashan 1 2 3 4 1 2 3 4 1 2 3 4

Magnets andMotors 1 2 3 4 1 2 3 4 1 2 3 4
David Hartney

Assessing Student Learning 1 2 3 4 1 2 3 4 1 2 3 4
Sabra Price

In what ways has the Institute helped you develop or refine your plan?

What specific materials/resources/ideas from the Leadership Institute have you found helpful in
developing your plan?

In what ways has your resource person contributed to your planning?

Additional comments:

5,bra Prnce. Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

Friday, June 26

For each of today's presentations please indicate your response by circling a number:

informative useful to me enioyable
not some very not some very not some very
at what at what at what

Sessions: all all all

Workshop: Insights 1 2 3 4 1 2 3 4 1 2 3 4
Carolee Matsumoto

Funding Sources 1 2 3 4 1 2 3 4 1 2 3 4
Allen Schmieder
Susan P. Snyder

Review of Action Plans 1 2 3 4 1 2 3 4 1 2 3 4

Comments:

ý )ra ,rir,• l'raqr;im FIvaluitinn and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

FINAL QUESTIONNAIRE: TEAMS

Name District

Friday, June 26

The goal of the NSRC Elementary Science Leadership Institute is to provide participants with the
knowledge and skills needed to design and implement a hands-on science education program for
their districts. Your feedback on how well the Institute has accomplished this will help them design
future Institutes.

1. Please summarize the expectations that members of your team had of the NSRC Elementary
Science Leadership Institute.

2. Describe how the Institute did or did not meet these expectations.

">!r~ Price, . Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

FINAL QUESTIONNAIRE: INDIVIDUALS

Name District

The NSRC believes that the following 6 areas are key in bringing about change in science
education. Each has been addressed to a greater or lesser extent during the Leadership
Institute. For each area please indicate the following:

"* Was the area covered sufficiently to meet your needs?
"* What suggestions do you have for improving coverage of this area?

1. Science curriculum units appropriate for grades one through six

* Was the area covered sufficiently to meet your needs?

* What suggestions do you have for improving coverage of this area?

2. Support systems for supplying hands-on science materials and
apparatus to elementary school teachers

* Was the area covered sufficiently to meet your needs?

* What suggestions do you have for improving coverage of this area?

3. Inservice education programs to prepare elementary teachers to
teach hands-on science

* Was the area covered sufficiently to meet your needs?

* What suggestions do you have for improving coverage of this area?

53.Tra Price Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

4. Interdisciplinary approaches for integrating science instruction
with other curricula

"* Was the area covered sufficiently to meet your needs?

"* What suggestions do you have for improving coverage of this area?

5. Assessment methods for evaluating student performance that are
consistent with the goals of a hands-on elementary science
program

"* Was the area covered sufficiently to meet your needs?

"* What suggestions do you have for improving coverage of this area?

6. Strategies for building administrative and community support for
a hands-on elementary science program

* Was the area covered sufficiently to meet your needs?

* What suggestions do you have for improving coverage of this area?

Srithra Prie Program Evaluation and Research Group, Lesley College, Cambridge MA 02138



NSRC Elementary Science Leadership Institute June 1992

Evaluation

Please comment on the following 3 areas:

Institute Facilities:

Living Accommodations:

Organization of Agenda:

ihbr.i Pr[ce. Prograim Fvaluation and Research Group, Lesley College, Cambridge MA 02138



Volumne 10, Number 1/January 1992

Science Education News
Directorate for Education and Human American Association for the

Resources Programs Advancement of Science

News propriate terminology used in the mainstream dis-
ability community today. The book has an exten-
sive list of consultants in disability and science.

New Guides to Accessibility Published If you would like a complimentary copy of one
The AAAS Project on Science, Technology and or all of our AAAS Barrier-Free booklets, please

Disability announces the publication of a series of write or call Beth Goodrich, Project on Science,
four Barrier-Free in Brief booklets developed to Technology and Disability, AAAS, 202/326-6630
provide technical assistance in designing meet- (Voice/rDD).
ings, classrooms, laboratories, and science ac-
tivities that include people with disabilities. AAAS Center Launches Project to Link Teachers and
pioneered making scientific meetings accessible to Scientists
people with disabilities The National Sciences Resource Center

Many times, program chairs and meetings (NSRC), a cooperative venture of the Smithsonian
managers request assistance in planning acces- Institution and the National Academy of Sciences,
sible meetings and small workshops. Barrier-Free has launched a venture to improve elementary-
in Brief- Workshops and Conferences for Scientists school science by linking scientists and teachers.
and Engineers reflects the experience of dozens of Over the next four years, the National Elemen-
scientists and engineers with disabilities who have tar thene L ears, the Nao l E llattended AAAS meetings since AAAS instituted tary Science Leadership Institute (NESLI) will
barrier-free meetings in 1976. This booklet up- engage both educators and scientists across the
dates AAAS's 1976 publication Barrier Free Meet- country in a concerted and sustained effort to im-
dates. Th 1976 pubolication Barrives sug esti prove the teaching of science in the nation's
ings. The new booklet gives suggestions on glmnayshos hog h ntaie hchosin acessblemeeingsites and providing elementary schools. Through the initiative, the
choosing accessible meeting sNSRC will
appropriate accommodations so that all associa-
tion members can fully participate in any profes- * sponsor a series of leadership institutes to
sional or social program. develop a talent pool of educators and scien-sien| o socal rogrmtists who can act as agents of change, leading

Barrier-Free in Brief- Laboratories and Class- tsswocnata gnso hne edn
Barrier-F in Briene Laboratonries anddass-s science education reform efforts in their school

rooms in Science and Engineering addressesditcs

specific ways to accommodate the needs of stu- * provide specialized technical assistance to

dents with disabilities in classroom and laboratory school districts working to improve their

environments. Each type of disability is addressed elementrice progr ms

and suggestions are given for making appropriate e disseminate information on effective hands-on,

accommodations in classrooms, labs and other set- in sediscincem tin resoure and

tings. Resources and lab activities and a building inquiry-based science teaching resources and

access checklist are included. sources of expertise to people working to im-

Barrier-Free in Brief. Access to Science Literacy prove elementary science education

discusses out-of-school science programs with • stimulate policy and program changes that
will lead to the improvement of science educa-

ideas for students, parents, and program directors tion in school districts throughout the country.
for making these experiences accessible. One of the project's major goals is to make

Correct language usage concerning people with school districts and communities aware of the

disabilities is very important. Barrier-Free in hih-ulity ands-on mates pre by na-

Briefhigh-quality hands-on materials produce by na-



tional elementary science materials developments - The primary use of results of assessments is to
projects. NESLI will also build on current efforts promote the develop of the talents of all
to examine the goals of the school science cur- people.
riculum, such as the AAAS Project 2061, the Na- * The content of assessments is derived from the
tional Sciences Teachers Association's Scope, consensus of the discipline.
Sequence, and Coordination Project, and the Na- Seven goals for mathematics assessment to be
tional Research Council's initiative to coordinate reached by the year 2000 were set. These include:
the development of K-12 science standards. o Assessments will be aligned with the mathe-

Under the project, the NSRC plans to hold two matical knowledge, skills, and processes that
institutes annually where leadership teams corn- the nation needs all of its students to know
posed of teachers, science coordinators, superin- and to be able to do.
tendents, and local scientists drawn from 30 . Asses .,nent practices will promote the
school districts will meet to plan reform. Over the development of mathematical power for all
next four years, the institutes are expected to students.
prepare as many as 520 participants, representing * A variety of effective assessment methods will
120 urban, rural, and suburban districts, be used to evaluate outcomes of mathematics

NESLI is being supported by the National education.
Science Foundation, the U.S. Department of Over the past decade, national standards for
Education', and additional corporate sponsors. curriculum and instruction in school mathematics

For further information about the project or for were developed in a comprehensive effort spear-
information about scientist's and engineer's par- headed by the National Council of Teachers of
ticipation, contact Olive Covington, National Mathematics. For Good Measure represents the
Sciences Resource Center, Arts & Industries beginning of the third and final area in which na-
Building, Smithsonian Institution, Washington, tional standards will be developed for school math-
DC 20560; (202) 357-2555. ematics.

Free copies of For Good Measure are available,

Announcements while the supply lasts, from the Mathematical
Sciences Education Board, 2101 Constitution

Assessment Project Releases Principles and Avenue, NW, Harris 476. Washington, DC 20418.

Goals for Mathematics Children's Science Books Focus of National
The Mathematical Sciences Education Board Forum

(MSEB) has just released For Good Measure, "Children's Books for Technological Literacy" is
which documents an MSEB project to establish a the theme of the 1992 National Forum on
framework for the establishment of national as- Che th e ne of the 19 2 tona l Maysessment standards. The project began in 1990 Children's Science Books (CSB'92) to be held May
and included four regional meetings and a nation- 1 and 2 in Pittsburgh, PA. The Forum is intendedandicummitded for tegNational Academy of Scien- for teachers and librarians; authors, editors, andal summit held at the publishers; policy makers in science education;
ces in April 1991. and "people who appreciate wonderment," accord-

The report contains the agreements on prin- ingtisoraze.ciples and goals that were outlined during four ig to its organizers.
The demand for new children's science books isregional meetings, deliberated on by some 600 at-tendees at the summit, and finalized shortly growing, in part because of the confluence of two

before the April meeting. The consensus-based educational movements: the "whole language" ap-principles and goals contain recommendations proach to reading and "inquiry-based" science cur-ricula. CSB'92 General Chair Fred Bortz offrom educators, mathematicians, and repre- Carnegie Mellon University, suggests that "before
sentatives from business and industry, assess- Canegie relon Universiysuggests itt "e
ment, public policy, and parent and community too many more of those books are written, wegroups, ought to pause to determine how they can best

The report describes three principles for mathe- contribute" to improving science education.matics assessment: Bortz and his Advisory Committee envision anSThe primary purpose of assessment is to iaa- interactive forum in which attendees fromprove learning and teaching, publishing, libraries, and education will join
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The Angleton Times
AR.Nn 191 tg Established 1893 DX,,Y 25 Cents. Sunday 30 Cents

School reps to
go to seminar
on sciences
Lessons focus on 'hands-on' teaching
By KEN WALKER educating teachers to run pticpa-
TIk A,,laA Time s tory programs.

The coalition of representatives
ANOLETON - In schools from Angleton, Columbia-Brazo-

across the country, students have ria, Danbury and Sweeny school
been leaming how the world works districts was formed to give the
by reading science textbooks in representatives an edge in a corn-
classrooms with the windows petitive application process.
closed and shades drawn. Although Boyd wasn't sure how

But school leaders are begin- many teams applied for the insti-
ning to realize that they coold bet- tutes, she said only 16 teams were
ter interest young students in learn- acepted from a nationwide field of
ing science by actually letting them applicanu.
exprience it. "The reason we formed this

The National Science Resources coalition was to enhance our
Center (NSRC) at the Smithsonian chances of being accepted," Boyd
Institution's National Academy of said, "because understandably the
Sciences will focus on that kind of NSRC wants to reach as many
"hands-on" approach in an "Ele- schools as possible."
mentary Science Leadership mac- Other team members include
tute" to be attended by school Miiam Jordan. a Danbury Elemen.
administrators, currculum special- tary School teacher. Eric Grimmet.
ists. teachers and scientists next a ColumbiaBrazoria ISD princi-
month. pal: Dianne Weiss, a Sweeny Ele-

Dr. Mary Nell Boyd. director of mentary School teacher: and Ed
elementary education for Angleton Suazo, development manager for
schools, will be one of the five r Dow Chemical in Texas.
resentatives from this aea trarel- Boyd said the institute will
ing to Wa•hingon. D.C., to attend allow Angleton schools to make
the seminar. further advances in an elementary

"This is the new wind that's programn which already uses panic-
blowing through elementary sci- ipatory techniques.
ence," Boyd said, "the emphasis on "Angleton is ahead of the
hands-on science - to learn sci- game," she said. "We have already
ence by doing science rather than suned implementing hands-on sci-
just reading about it." ence." Boyd pointed out that the

Boyd sid the seminar will con- district's science instruction council
centrate on subjects like the identi- is currently meeting to review sci-
fication of appropriate curriculum ence Programs and make changes.
materials for the various develop- "Angleton already has a good
mental stages of elementary stu- basis in hands-on science," Boyd
dents. uIlding commurity supp maid. "and we're working to make
for new programs and effectively it better."

"%Itlw tl 'iIcrcc PcImr~ccl ('entcr. \VF1 I cpcirl. ()'tlci•I'r 1)()'
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AUG 6 1992
July 28. 1992

Olive W. Covington NSRC OUTREACH
Director of Outreach
National Science Resources Center
Arts & Industries Building. Rom 1201
Smithsonian Institution
Washington. D.C. 20560

Dear Olive.

I know exactly how you felt on the last day of the NSRC Institute! A deficit bf
energy... A wonderful sense of satisfaction... And. the strong desire not to think
about next year!

We are in our last week of tw back-to-back, partially overlapping teacher
Institutes for 150 elementary teachers and principals which began July 6 and will
conclude this Friday. July 31. At last count, I think ve were working with over
thirl/-five trainers and have probably caused 100's of trees to be felled. July
feels like it will never end, offset, however, by the fact that my expectations
have been exceeded for motivating the teachers, causing them to feel a
comfort level with science, a desire for more, and giving them the skills to return
to their schools with a sense of fearlessness about restructuring K-6 science
education.

All of this is by way of sincere apology for not writing to you earlier to let you
know how appreciative I am for the LAUSD team having been selected for
participation in the NSRC Institute. It was the best thing, at the best time. that
could have happened to LA(JSD. Personally, I cannot tell you how much I
respect the thought that went into the planning of the institute, the format and
the thoroughness of implementation. If the best form of flattery is imitation, you
should be enormously flattered! We used much of the contents of the NSRC
binder to distribute to our participants; and we used cardboard boxes, not for
mailing purposes, but as portfolios and portable offices during the institute (for
participants' science experiments, lab notebooks, three-ring binders, etc.). And,
I named my caterpillar *Olive' and she evolved into the most gorgeous butterfly!

Hal joins me in sending warm regards.

Lois Slavkin
Executvve Diioctor

I ft I., iv f f l, I I In ( 1 !0, r ni! 7 2 /'•,) A rI . f '•' , A I o, ;/If',' ( I,)', A I I aIt ,',i .h , n .)f li}. ]



REDWOOD CITY SCHOOL DISTRICT
815 Allerton Street - Redwood City - CA 94063 - (415) 365-1550

Ronald F. Crates, Ed. D., Superintendent

July 29, 1992 A U G 1902:

Olive W. Covington NSRC OUTREACH
Director of Outreach
National Science Resource Center
National Academy of Sciences
Smithsonian Institution
Washington, D.C. 20560

Dear Olive,

We want to again express our thanks to you and the NSRC Elementary Science
Leadership Institute staff for our wonderful and fruitful experience in Washington.
It gave us the time we needed to bring our hopes closer to fulfillment and truly
provided the feeling that we now belong to a national network dedicated to
improving science education for all students.

We hope to see you all at future "reunions" and as we work to create a love and
knowledge of science in our students, will continue to inform others of the
collaborative effort which your program so well embodies and provides.

Thank you again.

Sincerely yours,

Mary Lairon, Ph.D.
Assistant Superintendent



_ _LOUISIANA SYSTEMIC INITIATIVES PROGRAM

1885 WoooowE BmOEv, SurrE 900
BATON ROucE, Lk 70606

(W04) 922.690 F (504) 922-0

A CoAnmo Fop 7 , Ru. : CA"' ArO SC(N.E E),4 T0L WHICHINQL$XS ME X•notM Sachc FouNDtwON, WTHEAt4ricS AND Scý-_c Tsc-cas,
NE ciovERmnO, rHE LEGIsLA TIJRE. NE BoARD oF &ELmEwrARI AND SECmftaRY EDUCA nCW. AND PIE BCMRD OF REG-ENTS

July 6, 1992 _

Olive Covington D E C
Director of Outreach
National Science Resources Center JUL 1 6 1992
Arts and Industries Building
Room 1201
Smithsonian Institution NSRi OUTREAC
Washington, DC 20560

Dear Olive:

I wish to express my appreciation to you, Director of
Outreach of the National Science Resources Center Elementary
Science Leadership Institutes, for inviting me to take part in a
outreach program designed to help students develop critical
thinking skills and to enhance their ability to solve problems
through hands-on activities. The staff and participants were most
cooperative. Information presented during the institute far
exceeded my expectations. I have already begun to use and share
what I learned with people in position to make change in the way
science is taught in our state.

Please convey to the staff of NSRC my gratitude for their
support and dedication to help prepare teams to organize and lead
elementary science improvement programs in their local schools
districts.

Olive, a special thanks for the warmth and care that was
evident throughout the week.

Sincerly/

Celeste Pea
LaSIP Science Coordinator

Eric I o.;u r':



Dow U.S.A.

] ? Dow Chemical Company
PO. Box 150

Building 2306 L~qem,. Louisiana 707650150
July 13, 1992

Olive Covington
Director of Outreach
National Science Resources Center
Arts & Industries Building, Room 1201 JUL 20 1992
Smithsonian Institution
Washington, DC 20560 ....I SRC O' ~EC

Dear Olive:

I would like to thank you and your staff for our wonderful week in
Washington. The information we gained from the seminars and new
friends has, and will be, extremely helpful to us as we begin our
hands-on science program.

I would like to apologize for not writing this letter sooner, but we
have been busy with our work for the coming school year. The
Iberville and West Baton Rouge groups have made presentations to the
local school boards, West Baton Rouge has organized a meeting of the
elementary principals, and East Baton Rouge parish will be meeting
with the school board this week. We have a new Elementary Science
Curriculum which will be used this coming school year. In-service for
all members of both teams has been organized,so we will be better
equipped to make decisions on the purchase of kits for the coming
year.

Olive, we are all very excited about this program, and feel privileged
to have been included in the Leadership Institute. 1, will keep you
posted as to our progress.

Sincerely,

Sue Blanchard
Community Relations Coordinator

.. ..... ........ ...
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OFFICE OF THE COMMUNITY SUPERINTENDENT

IRWIN ALTMAN KATIONAL SCIENCERESOURCES CENTER

ANITA E. SAUNDERS. DIRECTOR SCHOOL DI0. ICT 25
STAFF DEWLOPMENT/FUNDED PROGRAMS 1-i.1 OCEANIA STREET

(710 631-6961 BAYSIOL NEW YORK 11364

June 30, 1992

Mr. Douglas Lapp
Executive Director
National Science Resource Center
Smithsonian Institution,
National Academy of Sciences
Arts & Industries Bldg., Rm.1201
Washington DC 20560

Dear Doug:

On behalf of my team I thank you for providing us with
the opportunity of participating in the June 21-26, 1992, NSRC
Leadership Institute. It was WONDERFUL! It provided us with
the much needed time to gain first-hand, hands-on experience,
information, validation of ideas, networking, and a feeling
of hope regarding educational dreams.

We appreciated all your efforts in providing us with the
BEST resources. Days and evenings were jam-packed and
carefully scheduled. Olive Covington was a wonderful task
master with an incredible personality and manner. We respected
the no-nonsense approach, appreciating the consideration of our
precious and limited amount of time. Best of all, you
practiced what you preached - hands-on, active learning
experiences.

For me, the hands-on Magnet/Electricity workshop was an
eye opener. You see, although I was never science phobic, -

knew very little on this topic. So, when I had to perform
hands-on with little background knowledge, I could empathize
with many teachers' feelings of inadequacy. I immediately
realized the necessity of additional professional development
hands-on workshops per topic and the follies of time allocation
in our original plan.

Producing a draft for a District Science Professional
Development Plan, that can be shared with our various
constituencies (committees and the Superintendent) was, indeed,
a worthwhile exercise. We worked hard - learning,
experiencing, synthesizing and applying.

\ Win il \:ilcn,,c R-sniarccs (Cfltcr. NI SI I l~PrW.! ( ):-tor 1007~
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July 17th 1192.

Dniigqas M. Lapp
Executive Director
National Resource Center
Arts, and Industries Building, Room 201
S1I1itlhouridail Institution
Washington bC 20560

Dear Douglas:

I want to thank you and all the people that oganizacd the 1992
Elementary Science Luadership Institute; It was a wonderful as well as
interesting oyperience.

We are starting a program to develop the teaching of rcience In

elementary school, so the material and information we received it's being

most helpful.

Also, we are very happy about the possibility to tran1alt Inlon Spanlsh

the educational materials for Carolina Biological Supply Co.

Siicercly

M4,irdaIn.• firt Ph F)

-,.t.s& -
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Educatingz tor Lite

July 31, 1992 U~

Olive W. Covington, Director of Outreach A UG 5 1?9?2
National Science Resources Center

National Academy of Sciences NR ,d~u
Smithsonian Institution NR -&-U
Arts and Industries Building

Washington, D.C. 20560

Dear Olive,

I felt as though I knew you before I arrived because of your gracious letters.
Everything seemed so well organized. I had the sense that I was in for a very
special learning experience and I was right. I could not have had a more enjoyable
or productive week. It was obvious that you and your staff had spent hours
planning a meaningful week for the participants. You were open to feedback and
modified and adjusted whenever possible. Your willingness to respond to our needs
was a good model for all of us when we go back home and plan for adult learners.

I have enclosed a copy of our annual report. Please see page 10. It is an example
of how we have involved scientists to support and enrich our efforts. I have also
enclosed my anticipatory set for administrators before our first principals' meeting.
The week we spent with you has made our leadership team even more powerful as
we plan to make the instruction of science our top priority.

You are a tough task master, Olive. Our team members all agreed that if we were
students in your class we would all be productive and succeed - there would be no
other choice. Please accept our appreciation and pass our thanks on to your
competent staff. Hopefully we will see you in Kansas City this spring. If you
have time, I'd love to show you around Shawnee Mission. Thanks again for a
wonderful week.

Sinicerely

All il ? 0 ) 'I r;1'
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S~ihra Price, Program Evaluation and Research Group, Lesley College, Cambridge MA 02138

o-- help)s~cientists and engineers becomne effectively inmnhed inlIthe improvement of kindergarten through 12th grade scienlce
1.educattion, the National Science Resources Center is sponsoring

ii series dHUI hM11annual working conmferences. begin ninrg in 1992. as pal t
ofa major nat ionmal science eduncat ion leadership in itiat ive.

"We must begin early by providing
children with a challenging and
stimulating introduction to science in
the elementary grades-a hands-on
experience that will give them a taste Of
real science and build an appetite for
more.,,

-Frank Press, President
Niational Academy of Sciences



P'RO(.RA NI

Scientists and engineers participating inl thle conifereclie will be
selectedl to represent acideleinia. bnLSIFIeSS Midf indtIISIIrv. and~ federal
research laboratories. Ihe conference is designed to hielp parir icpanits
idlentitv roles thev miught play in iimproving K-I12 science educlation.
Attendees mill enigage inl hands-o n experiences %%-ith inniovative S ieiic
teaching materials, ob~serv-e examplles of effecotive scienoe teach Iinig ill

1u1lic Schoo 0(c lassro 1(111. adi ( pairticipate itl~l disc. t 155ii is abou1Lt fille
c hd iact ci ist ic(I of ticcessf ll e le tile italdiv a nd sec(onii ( rxs( lu (il m( itt ice
prg~lls PR1ticipaiits will also (list lis5 ef fectIve roles for- inliptom ing
S( ieil(t e ealctiol i illIthe Schlools. iill(tlidiig

6 hIow to ui itk i ol labit ative l\ wit h S( lio 1 (list Iiit is to h11elp I litil
I Ceate andl~ Suistainii tlett il' csi fell( ui progriams

"* Wa S to 1( 1 as ad\vocates loti thle etablishimeint ot handls-oin
iil(jIlliv-lhibsed sc ie ce pr()gi atifs inl the lo ~tl schlools

"U Approachles to working c()llalborativelv \%witl tea'lo lici S to (feNelop

liigh-qualits illtistructioiial nilater ials and reSoulrces

"* Wd\a S to par tit iate elf ec'(ti el inl thle iln-seiviit c and pre-sel ice

cSl:\l ol oftFhr

I hie i otileiti cm cstaff I \ill imiiliide iatlast eleilintars alidL set iilnlar\
S(hsl" cine teat hlers. leadhing Sciice e(lc tioirs. spec(ialists in

ilgniltie andlihiiil i~ the assessmetlii of so few c Ileaflinlg, and
S(icteitists and eligiiieei-S who are eiigaged ill proje( is tii imlprove
Stient( c cduu atioii.



\( ) i %,1 , ND 1 U -INS, MEALS\ .5/ AN D -TR.-V !F L

Ac(onmondattions. continental breakfast. lunch each day, and two
elvning meals are provided fOr all participants. Mirticipants assume
responisibility for their own transportation expenses. Limited travel
funds are ,x ailadble based on need.

"We hear a lot these days about
literacy, but we should recognize that it
is a moving target. Cultural literacy
without a significant and growing
component of scientific and
technological literacy is,for our era, as
unimaginable as our civilization is
without its scientific and technological
aspirations and underpinnings."

-Robert McC. Adams
Secretary, Smithsonian Institution

............ .



Scientists and engineers wh( wish to participate are inN ited to applN to)
tile NSRC. Selection is priniarilk based onl ex iderl( of a conlnltnhiucnt
to imlpro% e precollege science education. Attenkoclti is linfitedl to)
30 participants each Near. TO applN. conitact:

Director of Outreach
National Science Resources Center
Smithsonian Institution
Arts & Industries Building - Room 1201
Washington, DC 20560
Phone: 202-287-2063 FAX 202-287-2070

\SR( N F, UI 0VR K

[he NSR( is developing a network of %(ientisis al(l enginecrs % ho
are working to improve science edlnatiotl iii the schools. [he NSR(
Network will provide technical assistance and in formation sharing. lo
join the network, contact thle NSR( lDirector of O)utreach.
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Working Conference on Precollege
Science Education for

Scientists and Engineers

March 7-13, 1992

California Institute of Technology
Pasadena, California

National Science Resources Center
SMIThSONIAN 1Nsrrn'rfON-NA'rONAL AcADmY OF Scmi•ES



Working Conference on
Precollege Science Education for
Scientists and Engineers

D evelopment of the scientific and technological literacy of
our young people is critical to their future and to the

future of our nation. For all young Americans to be able to
achieve this goal, scientists and engineers must become ac-
tively involved in efforts to improve science education in the
schools.

To help scientists and engineers become effectively involved,
the National Science Resources Center is sponsoring a series of
annual working conferences during the next four years as part
of a major national leadership initiative that focuses on the
reform of elementary science education.

The first of these conferences will be held at the California
Institute of Technology in Pasadena, California, from Saturday,
March 7, through Friday, March 13, 1992.



Program
The program will provide conference participants with the
opportunity to become familiar with

"* approaches to science instruction that are appropriate for
children in grades K-12;

"* examples of exemplary science curriculum materials;
and

"* characteristics of effective elementary and secondary
school science programs.

Attendees will engage in hands-on experiences with some
innovative science teaching materials, observe examples of
effective science teaching in public school classrooms, and
participate in discussions with national leaders in science
education reform. In addition, participants will have the
opportunity to learn about roles they might play in improving
science instruction in the schools, such as

"* working with teachers to contribute to the development
of high-quality teaching materials and resources;

"* participating in the in-service and preservice education
of teachers;

"• working collaboratively with teachers to help them teach
science more effectively;

"* acting as advocates for the establishment of hands-on,
inquiry-based school science programs in their local
communities; and

"* working collaboratively with school districts to help
them create and sustain effective science programs in the
schoqols.

Staff
The conference staff will include master elementary and
secondary school science teachers, leading science educators,
and prominent scientists and engineers who are working to
improve science education in the schools.



Application Process
Interested scientists and engineers from academia, business
and industry, and federal research facilities should send a
completed application form to the NSRC no later than Febru-
ary 1, 1992. Selection criteria will include evidence of com-
mitment to improve precollege science education. The NSRC
also will strive to include a broad mix of participants from
academia, industry, and government.

Attendance will be limited to 30 participants. Applicants will
be notified of the status of their applications by February 10,
1992.

Accommodations and Meals
The NSRC will provide accommodations for all participants.
In addition, the NSRC will provide continental breakfast and
lunch each day, as well as two evening meals.

Travel
Participants will be expected to assume responsibility for their
own transportation expenses. However, limited travel funds
will be available based on financial need.

NSRC Network
The NSRC is developing a network of scientists and engi-
neers who are working to improve science education in the
schools. If you would like to join this NSRC Network,
please contact

Olive Covington
Director of Outreach

National Science Resources Center
Arts and Industries Building, Rm. 1201

Smithsonian Institution
Washington, DC 20560; (202) 357-2555



*NSRC
Nauonal Science Resources Center

The National Science Resources Center is operated by the
Smithsonian Institution and the National Academy of
Sciences to improve the teaching of science in the nation's
schools. The NSRC collects and disseminates information
about exemplary science teaching resources, develops
innovative science curriculum materials, and sponsors
outreach activities to help school districts develop and
sustain hands-on science programs. The NSRC is located in
the Arts and Industries Building of the Smithsonian Institu-
tion in Washington, D.C.

Sponsors of NSRC Programs

Amoco Foundation
Digital Equipment Corporation

Dow Chemical Company Foundation
E.I. du Pont de Nemours and Company

Hewlett-Packard Company
John D. and Catherine T. MacArthur Foundation

National Science Foundation
U.S. Department of Defense

U.S. Department of Education
The W.K. Kellogg Foundation Endowment Fund of the

National Academy of Sciences and the Institute of Medicine

I
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Working Conference on Precollege
Science Education for

Scientists and Engineers

March 8, 1992

SI)INNEIPROG\NI"
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%Vikino Coniferncne on Pi-ecollege Science I(I ticat i( )
Ifor Scientists and E'ngineers

Program Goalts

Thc National Science Resources Center is sponsoring a series of four
annual working conferences to help SCien~tisLS andI engineers become
:ffectivelv involvedi in efforts to improve science education in the schools.
These conferences, of which this is the first, are part of the Center's no

national leadership initiatve that focuses on the reform of science

euaien i the schools.

Conference attendees participate in hands-on activities to become familiar

,xith approaches to science instruc:tion thait are appropriate tor childrenl in
grades K-i 12 review-, exemplary science curriculum fmaterials; observe

exmls ot effec tive. scie nce teciein phcschtool classroom.s: ,in].

disc-uss th chrteiis of effectiv lenenc and seconldary schIo It
~ciece~' '~ i'~ris ad proe-,rIAs.

The so c''re I,~ rovide lIrtewi-pits;%I 1 0h the opportun[Iit%' to w,ýork withI

nationlkýtI t,, lnce eIc Ti rform to) develop effective roles
thy" in' Cin improvI'll science irn~tnlic[lol in thecir commnmilnnes.

as J t tIAocates or thc salsneto id-n
man\ - <Aschool science p Cram in their local

m ,working icoll thoratively with sc:hool districts to help) them

create and sustain effective science proegrams in the schools:

a 'v orkw i%% wIth teac hers to contribute to the development of'

ci-ialt v taching mater iaIs, and resources;

* paric ipatinc- in the, in-service and presorx'icce duication of

* wo~rkinO collA VratiVCiy' with tecacf'rs to help) them teach



Reception and Din1er,

SN, day. March 8, 1992

The Huntington
I ibrary, Art Collections, and Boannical Gardens

w:45 p.m. Reception-Garden Terrace

:!(I p.m. Dinner-Overseers' Room

WVelcome

Douglas l-app

Exccuti ye L) ircc,,r

National Science Recwce.. -,

ihonlas F. Lverh.r
Prc•sidcnt

California Institute of T"echnel.n

Address

"Teaching for Conceptual
Understanding in Science"

Bob Tierney
Science Teacher Consultant
National Writing Project
University of California at lRerkcicv



N SR(G
The Nationial Scec ResolircS Center is opeýrated by thc SwIilhsonian
Institunon and, thc National Academy of Sciences to imiprove the teachfine
of science in the nation's schools. The NSRC collects and dissemninates
information ulbout exemplary science teaching resources, deývelops
innovative scienice curriculum materials, and sponsors ou~treach activities
to help schoec4 districts develop and sustain hiands-on scincetc programis.
The NSRC is located in the Arts and induIStries Building of the
S1110hsrtIIIl.V• :t,ýitultion in Washin-ton, D.C.

The Naitionial Science Resources Centcr is grate!ful to thie
Califor-ia lns~titue of Technology for its assistance withi this program.

.N'SIC Sponsors
Anrtoc o Foutndationt

Digital Eqjuipme~nt Corporation

Dow Chemical Company Fou~ndatio0n

ElI. du Pont dc Nemnours and ComipanN

liewlett-Packa-rd Company

J ohn D. and Cat c ri ne T. MIacArtlitor I O [I datln n

National Science Foundation

U.S. Department of Defense

U.S. Department of Education

'It l W .K. Kellogg Foundation En1dow 1 cut hi nd of thle
National Academy of Sciences and the Institute of, Medicine



Working Conference on Precollege
Science Education for

Scientists and Engineers

AMarch 12, 1992

DINRPROGRAM

National Science Resources Center
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Working Conference on Precollege Science Education
for Scientist and Engineers

Program Goals

The National Science Resources Center is sponsoring a series of four
annual working conferences to help scientists and engineers become
effectively involved in efforts to improve science education in the schools.
These conferences, of which this is the first, are part of the Center's major
national leadership initiative that focuses on the reform of science
education in the schools.

Conference attendees participate in hands-on activities to become familiar
with approaches to science instruction that are appropriate for children in
grades K-12; review exemplary science curriculum materials; observe
examples of effective science teaching in public school classrooms; and
discuss the characteristics of effective elementary and secondary school
science teaching materials and programs.

These experiences provide participants with the opportunity to work with
national leaders in science education reform to develop effective roles
they might play in improving science instruction in their communities.
These roles include

"* acting as advocates for the establishment of hands-on,
inquiry-based school science programs in their local
commnunities;

"• working collaboratively with school districts to help them
create and sustain effective science programs in the schools;

"* working with teachers to contribute to the development of
high-quality teaching materials and resources;

" participating in the in-service and preservice education of
teachers; and

"A working collaboratively with teachers to help them teach
science more effectively.



Reception and Dinner

"Thursday, March 12, 1992

The Athenaeum
Califomrnia Institute of Technology

6:45 p.m. Reception-[fall of Associates

7:30 p.m. Dinner-flail of Associates

Welcoming Remarks
Douglas Lapp
Executive Director
National Science Resources Center

Address
"Improving Science Education: How
Scientists and Engineers Can ihelp"

Bruce Alberts
Professor of Biochemistry and Biophysics
University of California at San Francisco



NSRC
The National Science Resources Center is operated by the Smithsonian
Institution and the National Academy of Sciences to improve the teaching
of science in the nation's schools. The NSRC collects and disseminates
information about exemplary science teaching resources, develops
innovative science curriculum materials, and sponsors outreach activities
to help school districts develop and sustain hands-on science programs.
The NSRC is located in the Arts and Industries Building of the
Smithsonian Institution in Washington, D.C.

The National Science Resources Center is grateful to the
California Institute of Technology for its assistance with this program.

NSRC Sponsors

Amoco Foundation

Digital Equipment Corporation

Dow Chemical Company Foundation

E.I du Pont dc Nemours and Company

Hewlett-Packard Company

John D. and Catherine T. MacArthur Foundation
National Science Foundation

U.S. Department of Defense

U.S. Department of Education

1lie W.K. Kellogg Foundation Endowment Fund of the
National Acade my of Sciences and the Institute of Nledici|le



Smithsonian Institution NEWS

Media only: John Barrat (202) 357-2627 Jan. 6, 1992
Lida St.Thcras (202) 357-2627

NATI(CKAL SCfl RESaHC CE ANUNCES WKI1IW NE2ECE N PIRE-CflhIBXM

SCIENC EfLKMTICK FICR SCIE2TSI AND NGINEERS

The National Science Resources Center of the Smithsonian Institution and the

National Academy of Sciences is accepting applications for participation in a

working conference on pre-college science education. A group of 30 scientists

and engineers will be invited to attend the conference, which will be held from

Saturday, March 7 through Friday, March 13, 1992 at the California Institute of

Technology in Pasadena, Calif. This is the first of four NSRC working

conferences designed to help scientists and engineers became involved in the

improvement of pre-college science education.

During this conference, scientists and engineers from universities,

government laboratories and private industry will be introduced through hands-on

experiences to some innovative science teaching materials, observe examples of

effective science teaching in public school classrooms, and participate in

discussions with national leaders in science education reform. Conference staff

will include master elementary and secondary school science teachers, leading

science educators and prominent scientists and engineers who are working to

improve science education in America's schdools.

The conference will explore ways participants can contribute to the

developiment of high-quality teaching riterials; participate in the education

of science teacher-s; provide assistance arid refources to classroom teachers; act

"% I I P) 1:i 1 Cn ICnclc¢ R C,()t1i1 c'c,ý C( n t , N l . l. I -..CpoI , O) lo1)cI *902



as advocAte-s for the establishment of hands-on, inquiry-based science programs in

the schools; and work with school districts to create ani sustain effective

science education programs.

The Workting Conferences for Scientists and Engineers are a part of the

National Elementary Science Leadership Initiative, a four-year NSRC project that

is being funded by the National Science Foundation, the U.S. Department of

Education, Digital Equipment Corp., Dow Chemical Co., and Hewlett-Packard

Co. Through the conferences, the NSRC plans to develop a national network of

scientists and engineers who are actively working to improve pre-college science

education.

The NSRC is operated by the Smithsonian Institution and the National Acadeiry

of Sciences to improve the teaching of science in the nation's schools. The

center collects and disseminates information about exemplary science teaching

resources, develops innovative science curriculum materials and sponsors outreach

activities to help school districts develop and sustain effective hands-on

science programs.

Scientists and eingineers who would like additional information about the

conference should contact Olive Covington, Director of Outreach at the NSRC, Room

1201, 900 Jefferson Drive S.W., Smithsonian Institution, Washington, D.C. 20560;

Telephone (202) 357-2555. Attendance is limited to 30 participants.

4. 4. 4. 4



V 1\\,S 1E. LA\SI,

California Institute
of Technology

Pa:l>idtvi m H f~rI •12

MEDIA ADVISORY: Not for Publication March 4, 1992

Caltech to Host Conference on Precollege Science Education for Scientists and Engineers

NEWS EDITORS: The National Science Resources Center (NSRC) will stage a weeklong

Working Conference on Precollege Science Education for Scientists and Engineers on the

campus of the California Institute of Technology from March 7-13. The event at Caltech is

the first of a series of annual working conferences planned during the next four years as part

of a major national leadership initiative that focuses on the reform of elementary science

education. This conference is not open tc the public; registered attendees will be educators

participating directly in the discussions and hands-on programs.

The media are invited to call or leave taped messages at Caltech for Elizabeth Hamilton

at 818-356-3791 for information about the schedule of events and media access to conference

programs. Among the programs will be discussions and demonstrations about curriculum

development and materials, the role of scientists and engineers in elementary school

classrooms, and case studies of efforts to improve elementary, middle, and high school science

education. Among these case studies will be a full day (Monday, March 9) devoted to Project

SEED (Science for Early Educational Development) -- a hands-on elementary school science

education collaboration between the Pasadena Unified School District and Caltech. Among the

presenters will be Project SEED Coordinator Jennifer Yur6, Pasadena Associate Superintendent

Michael Klentschy, and two Caltech professors -- Jim Bower and Jerry Pine.

Based in Washington, D.C., the NSRC is operated by the Smithsonian Institution and the

National Academy of Sciences to improve the teaching of science in the nation's schools. It

collects and disseminates information about exemplary science teaching resources, develops

innovative science curriculum materials, and sponsors outreach activities to help school

districts develop and sustain hands-on science programs.

Media Message Center: Elizabeth Hamilton
818-356-3791

Nairet'al Scicncc Rcsourccs Ccntcr, NIFSI I Report. October 1992
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Group Brings Scientists and Educators Together To Plot Reforms
By Peter West The Pasadena conference gave 'lb reinforce the need for such ca-

scientista-who are often accused of operation, participanta spent much
l'uAstsýssCsAd -Alan Lazaru asauonsng that that they alone know ofthe early part ofthe conferencefob-U

remembers his first attempt at hose to "fts" science education-an cooing on problems in elementary I
br sging his scientific expertioe to opportunity to hear firom educators science and visiting a classroom in
=ea in a public-school classroom. about hose they can help develop the Pasadena Unified School Dis-

In an effort toshareswith elemsents- new teaching aids, participate in trict, which has adopted a curricu-
r-teloal teachers the knowledge he teacher education, and act as a re- luns developed at Caltech called Sci-
had accurnitated us a lifetime as a source both to districtsaand teachers. ence for Early Educational
, urking scientist, Mr Lazarus. a re- Many schools 'need guidance Development.
-a~-rcher at the Massachusetts Insti' from motivated individuals who They also heard about the reali-
'Sty uf Techiivlogy, hrought a osisple hove a plan." said Robeet Na~ar, a ties of science teaching for younger

,i fgears, pulley~s, and levers to a senior chemist with Union Carbide students.
i- ,hool to demionstrate some rm- Industrial Gases. "But youjust don't "At the elementary-school level,

.Lsinnuo-y pnriciples of physics. go in there and say, 'You have a in many school districts, the teach-
Bust the lesson, he void, 'just gut probleni, and we have the answer,"'" ing of science has virtually disap-
'- 1,l tif track One participant noted that that peared from the curriculum," Doug-

IhI teat her, he revalld. 'had -statement, and similar remarks las Lapp, the N.S.i7C'5 executive
:0l-srplaiwd -eth levers and gears, during the week, constituted a ma' director, noted in his opening re-
irtI the% were like- a bunch if 4- jor admsission for many scientists. iiarks.

Al--h-u,.i that lrs-svv cded in ,can- Inspiring'fast Plants' Working Together
tou,cv.MNr Lazarus said he learved Conference officials explained 'lhe conference also featured pre-
hit the scilence background of ele- that a primary influence on the setmations by teachers about the
s,'vt.ir' teachers is often sketchy, theme of the meeting was the suc- needs of nuddle-school science leach-
,tod that rlforts to opgr'ade preculle- cesa in the education nmarket of a ers and discussions about Project

s:aecivnce in.,trtictivo must be product called "Wisconsin Fast "l, a reformseffort ofthe American
MOMeresirvprehensisc than many sci- Plants"-a rapidly growing species Association for the Advancement of
c,tc~t, have realized, ofBrcsosc. the genus that includes Science, and the Scope, Sequence, and

list ni-re nipirtanit, he added. cabbages Coordination ofSecondary School Sci-
Sth' ircidront strengthened his coni- The plants areý now a fixture in ence Project of the National Science -

zoitnivrt to help oipriise science many precollegiate classrooms, but Teachers Association.
teachivg sod learnng tool H-I Williams. a professor of That segment produced a heated

Il1,ipog to capitalize son. and better plant pathology at the University of exchange between participants ansd
hire-I. that kind (if enthusiasm, the Wisconsin at Madison who devel- representatives of the two comspeting
Nit soul e o'ntv' Rea-urrois Center sped the strain, said high-school reform Projects over what informst- Participants In the National Science Resources Center
instavi Mr Lazarus satimor than teaching was the furthest thing frim Lion should be consideredmitegral to a conference obseres classs at a school In Pasadena. Calif.
Wi ithir eminent scientists, teacher his mind when he developed the successfual science curriculumt.
'slucalrs. cl&sevm teachers, and original "fast plant." Participants seemed particularly knows.-because theyre not doing it physics without ever gradusting from
a-,oavicrth- hrts the California In- In an intersiew, Mr Williams struck by the lack ofhbothtusne and yet-what good science is," mid Ka- high school, argues that Native
-ntwut -f Tvehn,'lt~oioýt ,,-nnth t, said he developed the plants as port money available to high-school ren Worth, the principal investiga- American children con learn science,
3it ., strategy w help sch-i;s teach if his research into how to develop teachers and by the administrative tor for the Insights Project, acurric- but that strategies have not yet been
-%, uts- stir' vt-etlc rapidly growing strains of broccoli sod disciplinary duties those teach' ulum-development effort at the developed to help them overcome dif-

is, u, itinitu isvpacki-d si-k arid cauliflower, which art' inopor- ers are typically assigned. Education Development Center in ficiolt linguistic and cultural barriers
.4 ssrosgconrrcn,-,- they *ase toot food trops in developing fl- 'Ifyou want toget involved in higi.. Newetown, Mass, to nuccess.

h-Ssvl i an esreiplar, ve'- titis school science, you have to under- Many participants, even those"-s-u,.t-,viv prigr~it seiko M.v goal sea focused ov a practs- stsod what a high-school teacher's Overcoming Difficulties employed by prominent corpoars
aI-i r-,-

1 
orlst,,s lor r-'nv sc- cal material," he said "It's an roam- life is like," they were told by Arthur Many participants said, however, tions and federal laboratories, also

-'uI -s-ss-lso-ci.idtdisrsp plc of ha- an idea could be adaptvil Etswvjvraft, a physics; teacher at Fox that they hoped that interaction argued that high-profile rhetoric
-.-.;taiitdo,is ! . ,i 'i,- to mee-t the needs of teachersý " Lane High School in Bedford. N.Y. among colleagues and across disci- about a national consmintment toosci-

-iisj,iod hu,-ad a i-sttir sii Dleveloped through a grant fromi But, participants pointed out, plines would begin to provide some ence education often does not "trick-
-li-s-- le-I.pitrien from , a i the National 14teicre Foundation school districts also have niuch to answers to what they view as long- le down" into practical applications.

--,11,, - -uvs iysshs~go and distributed by the Carolina Bto learn about howe to work with the standing and difficult problems in Ramoon E. Lopez a scientist and
'I,,, stt-is-oi-thi-tirsi no -' liugical Supply Company under a Ii ecientitic comniunity science education. project manager with the Johns Hop-

7--l . it.ur osri.ua meetingsý that the- cense from a univeroity-aft'iliated "Doesaonybody else have the prob- Fred Begay, a Navajo Indian and kius University's Applied Physics
i .,a opeatr tc-cetore -i the foundatioai, fiast-plant kits have be- lem that the admirastrators do not a physicist at the Los Alamos Na- Laboratory in Laurel. Md., said that

%,tuusal .- a-oi~-f Srii-n-osoind some a key component of many biol' have a science background?" Ray- tional Laboratory, said he hoped to he has meistored some students and
Si~ti~ Iniio stitutiion. hasi i.gyi and botany courses from ele- mond B. Heath of the Sandia Na- learn from experts how to improve -done smie other "short-term inter-

ý-,inv in anffort lto develop a nai mentary school through college. tional Laboratory asked. educational opportunities on the ventions" in schools and recently of-
irial setirli of scientists anod rug- While -.soc. officials do not ex- Others noted th~at many educators, vast Navajo reservation. fered to consult son curriculum devel-
neers who are actively involved in pect to develop such products, they particsolarly at the elementary level, "lFbr the Navajo, it's really one of opinent in two suburban Maryland
lsrvg termi reform efforts do hope that the success of fas' have a very superficial und~ersand- the worst educational systems that counties,

"`itu- p*viple already arc helping, plants wil genecete new idest ng ofbow dsfficultit isto bring mean- you can think of," he said, "And, if But, he added. "for smie ofus, it's
lut, fur various reasons, it's not work- about cooperation between schools, snglisl science into classroomns. you [know] about my background, very difficult to get Ireleaael time."
ng,' an o s- &( sokeeman said "And researchers, government, and the "I don't think that one can assume you'rll understand bow bad it is." Ellen P. Metzger. an associate
it time to talk about why - private sector that the educational establishment Mr. Begay, whoehsldsa doctorate in professor in the geology department

at San Jose State University, maid
~s ijtp -e~" e '~ " - that, acting in isolation, she finds it

IV difficult to bring about change.Sdomftlt%,E~~s hg TO TUIe. 'IItI~IRE~'I .,, feel that Ishould [be able to do

Paasxa.ML, CALW5-. Th acian" lazy SJeafes L~eduilpsi brittle. ofdgda 1U0111dsscjlat OW d~44i& r acid lical ltaawmd I can do it."
trist and anigmases who adindd ti"s level However. Hterbert D. Thier, a cur-
the Nationial Boomie lossuem haaeemedsalabt DL.. tuh~is~ si d . al4 rculum developer at the Lawrence
centees cahence n sms nc .m ad- ninsc effget 00 Shama*$ and 6:111111dlus 811011111 g"selypad Hall of Science at the Univeisity of
ucation here Proeduced a at afrsc mans r qm a ~f thers Md Pe An eth osn oi~ y~s j~g. California at Berkeley, suggested
omnmeiidations designed to help W*Ildln~ a~~aig W~racluceemi* .. e'nd iIa kg that ascentists try to avoid a "global
guide refuem eSgWe in the conm, opeate, ou no Participants h idslrnd assmet Ajg' W pp'ach. to fling Precollege science
mnunities where they work aa well rescmmiad tal aeScentists, not tha ha bomw uneriastaka by the can Ue*b mosti instructions. instead, he urged, scmen.-
as across the nation. edscatur, sicallil take the initla- nationna seaidearnl ceeriadiag ~y ml~~.fg of bats might take on more manageable

After spending six day* analys- live in -tusfidsl~s 6-4h hiEl.. -- - amn ts"agab . oesd svlnern sacn
ing the current state of acience ofhg~uel aa~etv ar-- - *~b ~ m~~ u. Isligsiec oevsr~ads

teaching, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -th 0priiat o t~ i wes~s oOeh~lm i, truse3i Ict that cannot afford to hire one.
cided that "Signlflrat dliangae in Mdilsu~eras . ail 11101311 mise awocil owlt ft:a At least, one participant said that
science education is necessar seaevialss 0 ',.-~w" ega tea. 96 -Aethe cosnference might have saved a
sand ssgnificnt thsntle in palaiý 841411111111r qs to Imre ad mat iions school partnership effort that his
lie. take 91 111tad *bsg about kolibhau a.d& - - employer was ready to abandon.

Te scec-es imcntev- "h~ comlindogi thy d ameagl-el s The researcher, who asked not to
ajoint body of the 8Stathesilan "And.. i ,a cowto recrut Mim be named, said his employer insist-

Jnatuttles O a dw the lacieal ad that he attend the conference assa

,060W ý77_public-relationa gesture beforre the
Proect was discontinued.

-' *., ""f'me"to try tokeep the Pitiged alive.

National Science Resources Center, NESLI Report, October 1992
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NEWS such as IBM and New England Telephone will
bring scientists and the latest technologies and

Statewide Systemic Initiative Awards Annnced equipment into classrooms for teachers and stu-
dents.

Ten states and one commonwealth have been As classroom teaching changes, the methods
selected to receive funds for system-wide reform of states use to assess student achievement must
their mathematics and science education also change. Vermont, for example, is changing
programs from kindergarten through the under- from multiple-choice tests to tests that require
graduate level the National Science Foundation students to perform scientific activities, while
(NSF) announced May 1. predicting the outcome and analyzing the results.

The matching awards, totalling $100 million for States with major reform efforts underway, such
up to five years, are the second in the SSI pro- as Kentucky, Maine, and Texas, will use SSI funds
gram. The first awards were made in 1991. to pilot-test assessment and curriculum reforms in

Proposals from the ten states and one common- mathematics and science.
wealth selected for funding - California, Georgia, NSF funding will be phased out after the
Kentucky, Maine, Massachusetts, Michigan, New agreed-upon project term. At that time system-
Mexico, Puerto Rico, Texas, Vermont, and Virginia wide changes would be supported through long-
- demonstrated a rich variety of integrated and term fiscal commitments from state legislatures
well-coordinated plans to address major coin- and other sources, public and private, to assure
ponents of the states' educational systems. that the reforms begun under this program will

Each project also will involve a partnership of become permanent.
executive, legislative, educational, business, and
public leadership. Conference Explores Scientists' Role In

Such states as California and Michigan are tar- Education Reform
geting SSI funds to schools with a large number of The National Science Resources Center of the
disadvantageb students, and coordinating science Smithsonian Institution and the National
and mathemaLics courses by establishing state Academy of Sciences convened the first of its four
guidelines or frameworks. Puerto Rico and New working conferences designed to help scientists
Mexico are also targeting minority students and and engineers become involved in the improve-
female students to increase their participation in ment of K-12 science education. Thirty scientists
science and mathematics courses. and engineers from academia, federal research

One result of the SSI program is that teachers facilities, and private industry attended the March
and students will spend time in research meeting.
laboratories, giving them opportunities to see both During the week-long conference, participants
the potential and limitations of science and mathe- worked with a variety of innovative science teach-
matics in solving real-world problems. For ex- ing materials, observed hands-on sciene teaching
ample, scientists from the U.S. Department of and learning, and participated in discussion with
Energy Laboratory in Virginia will develop national leaders in science education reform. In
partnerships with schools and analyze global data natl lr s iscienc edation rf rmobtanedfro saellies.Labratry sienist in small group discussions and plenary sessions, par-
obtained from satellites. Laboratory scientists in ticipants examined ways scientists and engineers
New Mexico will spend time each week in class- can contribute to the development of high-quality
rooms as ongoing consultants to teachers and teaching materials; participate in the preservice
schools. In Massachusetts, Georgia, and Vermont, and inservice education of science teachers; act as
partnorships between schools and high-tech firms

\:lti (Il IScicncc Rcsourccs Cfenter, N [SI I Rcpmrt. Octobcr 1992
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advocates for the establishment of hands-on, in- is offering many solutions to the underrepresenta-
quiry-based science programs; and work with tion of minorities in science and engineering.
school districts to create and sustain effective QEM's action agenda, "Together We Can Make
science education programs. It Work," says it will try to raise $17.6 million

The conference consensus was that "significant from colleges and universities, federal and state
change in science education is needed and sig- agencies, industry, foundations, and individuals to
nificant change is possible." Change is possible if increase the funding of existing programs en-
scientific and engineering communities become in- couraging minorities to enter science and en-
volved in alliances. These alliances should have as gineering.
their goal the effective collaboration of teachers, QEM officials said they plan a national fund-
scientists, and engineers to bring about systemic raising effort, a lobbying campaign, and outreach
reforms in science education. Among the twelve to predominantly white colleges and universities
recommendations from the conference are: to intensify efforts encouraging science achieve-
" In all science eduation improvement efforts, it ment at all levels.

is essential to build a local base of political Federal agencies to be targeted include the U.S.
support that includes teachers, scientists, departments of education, energy, and defense,
parents, and local business and industry, the National Aeronautics and Space Administra-

"* Scientists and engineers should look for oppor- tion, and the Federal Coordinating Council for
tunities to become involved in such systemic Science, Engineering, and Technology.
reform efforts. With new funding, QEM says it aims to

"* High quality science curriculum materials can • Quadruple the number of minority students
be most effectively produced through the col- earning mathematics, science, and engineer-
laborative efforts of teachers and scientists. ing scholarships annually from about 17,000

"* Scientists and engineers can play a critcial in 1987 to 68,000 by 2,000
role in providing inservice education programs * Triple the number of minorities receiving doc-
for science teachers. torates in those fields, from 389 in 1987 to

In addition to three other working conferences, about 1,200 by 2000
the NSRC is developing a network to share infor- • Quintuple the number of minority college
mation and provide technical assistance to scien- graduates who enter teaching, from some
tists, engineers, and science eduators who are 6,000 in 1986 to 30,000 in 2000, with at least a
actively working to improve K-12 science educa- third teaching mathematics and science, and
tion. These activities are part of the National ° Increase the investment in research facilities
Elementary Science Leadership Initiative, a four- at HBCUs and create higher education net-

year NSRC project funded by the National Science works to guide minority students into
Foundation, the U.S. Department of Education, academic, research, and teaching careers.

and additional corporate sponsors. For details, Single copies of the report are free from Quality
contact Olive Covington, NSRC, Arts and Industry Education for Minorities Network, 1818 'A Street,
Building, Smithsonian Institution, Washington, NW, Suite 350, Washington, DC 20036.
DC 20560; (202)357-2555.

NCTM to Publish Resource Directory
ANNOUNCEMENTS The National Council of Teachers of

Mathematics' (NCTM) Committee for a Coin-

Coalition Launches Drive to Steer Minorities Into prehensive Mathematics Education of Every Child
Science (C-ME) is compiling a resource directory of or-

A minority advocacy group recently unveiled a ganizations that support underrepresented

national campaign to increase the number of populations in mathematics education. The com-

minority students preparing for science and en- mittee is calling for names of such organizations

gineering careers. and contact persons, including addresses and

With a goal of raising nearly $18 million by the telephone numbers.

end of the decade to support minority scholarships The committee is particularly interested in

and fellowships and to bolster research at histori- programs and initiatives that have local impact.

cally black colleges and universities (HtBCU), the No group is too small to be recognized. After the

Quality Education for Minorities (QEM) Network
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th program (is I t go~od science?) and ass,51 space science is intinataely associated st
Ing in tea3cher iraining Tmci- may also aid ti exploration and discovery, whiichi are is.

1, ySIpacp Cj Jpovid e developing new materials, especially at tho primary emolion~at moltnao" to, sceol-
SIA C Ewilt I- NSfK iC? pnartbiiieu secondary lee.However. it is oiuical thilm 17hus, space science is a uniq~ue tool I"a

Tb o--ll bega witha deialetoo scientists become educated about the issues stimulating interest in science as a wtKicA.
& A E R 0 0 A Y alIcTh~e educatkion ben whe a- detailed wit in question. If scientists are to help in devil- and it can also serve as one of the vehicles

A E R 0 N C P at5Cl'~l9 duct~o inth K- reime wth oping educaiional materials. it is essential for teaching science. Moreover, maim, of um
prs ntain ott the cognitive developmnen that they learn about the maierials already have children ourselves, making their ldc

of eleenterary scfioot chitdren. new develop- available in order not to reinvent the wheel tion more than an abstract ctoncern
mests in elementary school science teact
Ing. and a reviewv of the finest edctoa (as often happens), as welt as to be aware One of the goals of the SPA Education

of the most effective instructionat models Committee is to brtng to our community thematerial available. A common theme in
these discussions was the importance of a and to understand what constitutes appropri- information it needs to be effective. We are

fuder. Edgar firing Ill. Universitsy of Hollistono hands-on. inquiry-based approach to science ate subject material for a given age-group- planning to hold a workshop similar to the
Deptirenitr of Prinses Hou~stont. TX 7724-hllSmlry fsinit r ob fetve NR etn wt h ehia upr

i 9Z1375-M education. The efficacy of such a pedagogi- Siiayiscetssaeobefetve NRmetn(whtetcnclsupto
se. 1374call model was demonstrated during visits to agents within the schools, they must have the NSRC) that will serve as an Important

Pasadetia elementary schools. some knowledge of how to interact with vehidle for disseminating inrformation. This
Wokho nDespite pockets of wealth in the city, the school districts and the people in them. In workshop, which will be announced sooniWo ks oponPasadena school district as a whole is no( particular, they must recognize teachers and Ects, will only mark the beginning of a pro.

Pre ollge cie ce artculll ellendwed an th scool administrators as professional equals, work cess by which we will enable tinerested SPAPre ollge cie ce ~ iclary wll-ndwed ~ he d~ with them insa collegial fashion, and he sen- members to be effective agents for quality
population is primarily, minority students stv otersrit n pca rbes sineeuain u novrei ilaEducation (about Iwo-thirds Hispanic). Five yer a iigtohetritn pcalpolm cec euain u nvleetwl nPine and Bower, in conjunction with the Pas- faced by those who educate our children. sure that space physics is not ignored in the

Precollege science education is an issue adena Unified School District, began prjc The NSRC workshops for scientists will play schools-so tha one day, when high school
wiitht profound import for the future of our SEED (Science for Early Edjucational Devel- a significant role in helping to bring this in- students are asked, -What is the biggest ob-

opmnl) whchproide th ~formation to the scientillk community. ject in the sola system?." they will respond:
contrby. An efective programn requirea h pet. hc rvcles th nrsrcue AGO's; Space Physics and Aeronomy sec- "T1hat 's easy-Jupiter's magnetospitere,"!-
actrie participation of the scientfic commu- and teacher-tanng needed to operate an fii AGOJ can play an important part in soi- Roman L Lopez: Unmivesity of Uwfaytlarl As-
all Thirty-oine scientist and engineers from effective hands-on science program. The ef- *nc educaion reform, and an Education -vital, L)wirtmensi

ts represetting a numriber of disci- fect was striking. Children who under other Committee has been formed within SPA to
ibd itnstitutions (governiment laboral circumstance probably Would have been __________________________

r- dustry, and universities) met on the turrned off to science, instead were engaged
,ci campus March 7-13 for a working in and enthusiastic about the subject. More- pl oiinadr,,uttieeence on this issue- The worktsfhop was over. other subtects such as mathemnatics G E 0 D E S Y lios in the Eartsplloitoln ua

sponsocred by the National Science Re- and language ails were integratted Into the ban graeay wish aillovedi resl utniong oftesdrn-
souces Cetter (NSRC) and hosted by ler- science cturriciulum, giving added relevanice f ej ig phsysics; and demonstation of a
ante Pine and Jan Bower of Caltech to all subjects. - nakal consistertiy ui platle velocitiesmhe NSRC was jointly established in 1985 Issues relevant to secondary education froin geodetic (decadl) to geologic (several
by the National Academy Of Sciences and (middle school and high school) wee also mtinea)ime scales,
the Smithisonian Institution. ItI has emerged discussed. Afthough many aspects of sec The CDP formally ended in 1991, and
as a focal point for reform in precollege sci- ondaty education a~re quite different fromt Edilor. John Bleatlari Lamont-Dohert Geologial
ence education. Although the NSRC has held those in K-6. tfhe basi thrust of what conati- Observatoary of Cofiuial Unveritiry. Palisades, NY may sdnissin the geodetic and geophy's
tew workshops for teamns from school din- lutes effective science education rematins the 10964: tid. 9"-98-2900 en. 282 teall cottutamates have beat wandering whoN
trcts from around the country to help them same. In contrast, however, to the fairly partictiaar ate die spectacular technical arid
mnap oul their plants for restructtring science complete set of curriclar matenials available scientific achievernal ins VLB and SER to
eductiron. this one was the first in a series for elementary educationt there is a relative W hat Is DOSE? be ablandoned 09 whet they have readhed
of workshops specifically for scientists and deart of hands-on secondary science mate a niicautunriy oar making csanin tyes oh
enigineers. mhe scientists were selected from trials. The central theme that emerged boat NASA's Cnistal Dynamics Project (CDP) measuremetnts? Are the tinie-seies of gel
a large group of applicants based on their the workshop was the concept of systemtic speahede a major scientific and engineer- deti baseline chainges to be asancated just
prior lawodlvemnset in precollege education change. This concept calls far testruturdting ing effort over the last decade to develop when interesting trends have stated being
and their potential for future continbutions. precollege science education based on as and apply space geodetic techniques such observed and quantified with incresilng
Among the participants; were four Space inquiry-oriented, hands-on approach, as op as Very Long Baseline Interferometty (VLSI) rigor? What is the propecr role of the Global
Phtysics and Aeronomy AGO meanbers-Alain posed to the tradttional textbook approach. and Satellite aseir Ranging (SIR) to a wide Positioning System (OPS) ins the new mix of
ILamiss. Ramon Lopez. Michael Silenitelt. It also requires the institutionalization ol h range of problems in the Earth sciences. Ma- space geodetic techniques? How does GPS
and Bruce Ts~tmirtniwer among the par- program by providing infirastructure (a sri- jor study areas included plate motion, broad compare in lUTWIs of precision and accuacy
ticipards- In addition to the scitentist and encte materials center and other facilities) scale crustal deformation. polar motion, and to its tsone mature cousins, VLSI anid SILK7
engineers, a number of experts in child de- and teacher training to improve the teachers' vanriaton in the Earth's rotation rate. Cobser- What levels of funiding oar small-science
velopiaerd and precollege education invited scientific 6inowledoe arl "comfort leell as vations were initialed all over the world in projects can researchers; expect from NASA

collaboration with international scientists in the field of space geodesy?
and agencies, while university and other sci- The answvers to at least some of these
entists in this country received funding for questions may be found in a new program
research projects utilizing the new data. Nu- termed Dynamics of the Solid Earth (DOSE),
rnerous accomplishments over the lifetime of sponsored by NASA's Solid Earth Science
the CDP (to be summarized in an upcoming Branch. mhe DOSE program atims; to exploit
AGO monograph) include an order of magni- specific advances resulting frat the CDP
tude improvement in the accuracy of space and other NASA activities, opening new ave-
geodetic measurements: monitoring varia- nues of research in such areas as plate

Ozone (coal. from page 275) looked with Stolaslt at total ozone alter the
eruptions of both El Csich~t and Pinatubio,

chemical reactions similar to those that are- reported "no unique volcantic signatuire" at
ate the Antarctic ozone hole. The aerosols mid-latitudes.
help to reduce the amount of reactive nitro- mbe explanationi may be that the chlo-
ge in the stratosphere, enabling more active rine-freeing reactions on the aerosols need

-chlorine to be generated, which can go on colder temperatures to work, according to
to destroy ozone. David l-tofrann of the National Oceani anid

After the last big siillur-expelling eruption Atmospheric Administration's Climale Moni
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The National Science Resources Center is operated by the Smithsonian Institution and the National
Academy of Sciences to improve the teaching of science in the nation's schools. The NSRC collects and
disseminates information about exemplary science teaching resources, develops innovative science curriculum
materials, and sponsors outreach activities to help school districts develop and sustain hands-on science
programs. The NSRC is located in the Arts and Industries Building of the Smithsonian Institution in
Washington, D.C.



Working Conference on Precollege Science Education
for Scientists and Engineers

Program Goals

The National Science Resources Center is sponsoring a series of four annual working conferences to help

scientists and engineers become effectively involved in efforts to improve science education in the schools.
These conferences, of which this is the first, are part of the National Elementary Science Leadership
Initiative, the Center's national leadership development effort that focuses on the reform of science education
in the schools.

Conference attendees participate in hands-on activities to become familiar with approaches to science

instruction that are appropriate for children in grades K-12; review exemplary science curriculum materials;

observe examples of effective science teaching in public school classrooms; and discuss the characteristics of

effective elementary and secondary school science teaching materials and programs.

These experiences provide. participants with the opportunity to work with national leaders in science

education reform and to develop effective roles for improving science instruction in their communities. These
roles include

* acting as advocates for the establishment of hands-on, inquiry-based school science programs in local
comm unities;

* working collaboratively with school districts to help create and sustain effective science programs in
the schools;

* working with teachers to contribute to the development of high-quality teaching materials and
resources;

• participating in the in-service and preservice education of teachers; and

* working collaboratively with teachers to help teach science more effectively.

NSRC Sponsors

Amoco Foundation
Digital Equipment Corporation

Dow Chemical Company Foundation
E.I. du Pont de Nemours and Company

Hewlett-Packard Company
John D. and Catherine T. MacArthur Foundation

National Science Foundation
U.S. Department of Defense

U.S. Department of Education
The W.K. Kellogg Foundation Endowment Fund

of the National Academy of Sciences and the Institute of Medicine



Saturday, March 7, 1992

California Institute of Technology
Braun Laboratory

Conference Room 151

1:00 p.m. Registration

2-00 p.m. Welcoming Remarks

Douglas Lapp
Executive Director
National Science Resources Center

Jerry Pine
Professor of Physics
California Institute of Technology

Introduction of Participants and Staff

Olive Covington
Director of Outreach
National Science Resources Center

Overview of Program

Sally Shuler
Deputy Director
National Science Resources Center

3:15 p.m. Break



Elementary School Science

3:.30 p.m. Goals for Science Instruction In
Elementary Schools

Doug Lapp

4:15 p.m. New Developments in Elementary Science
/nrihzts Curriculum Project
Education Development Center (EDC)

Karen Worth
Principal Investigator
Insights Project
Education Development Center, Inc.

Discussion

5"30 p.m. Adjournment

2



Sunday, March 8, 1992

California Institute of Technology
Braun Laboratory

Conference Room 151

Elementary School Science

8:00 a.m. Breakfast

Chandler Hall Cafeteria

9:.00 a.m. Elementary School Children:
f Who Are They and How Do They Learn?

Karen Worth
Faculty
Wheelock College
Boston, Massachusetts

9:45 a.m. New Developments in Elementary Science
(continued)
S ,ence wad TwnokVo for uid&e (STC)
Curriculum Project
National Science Resources Center

Doug Lapp
Sally Shuler

Discussion

11.'00 am. Break

11:15 am. Elements of an Effective Elementary
Science Program

Sally Shuler

12.00 moon Lunch

3



1-15 p~m. New Developments in Elementary Science
(continued)

FUH Option Science System (FOSS)
Curriculum Project
Lawrence Hall of Science

Laurence Malone
FOSS Coordinator
Lawrence HaUl of Science

Discussion

2:30 p.m. Work Session: Review of Elementary Science

Curriculum Materials

Note: This session will take place in

Norman Church Laboratory,
Kerkhoff 102

4:15 p.m. Plenary Session: Discussion of Elementary
Science Curriculum Issues

Facilitator

Doug Lapp

5.30 p.m. Adjournment

4



6:45 p.m. Reception and Dinner

The Huntington-

Library, Art Collections, and Botanical Gardens

Welcome

Thomas E. Everhart
President
California Institute of Technology

Keynote Address

Bob Tierney
Science Teacher Consultant
National Writing Project
University of California at Berkeley

FS

I
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Monday, March 9, 1992

California Institute of Technology
Braun Laboratory

Conference Room 151

Elementary School Science

8:00 a.m. Breakfast

Chandler Hall Cafeteria

9:00 a.m. Overview of Pasadena Unified School District
Elementary Science Program

Jennifer Yurt
Coordinator
Science for Earl>, Educational Development

(SEED) Project
Pasadena Unified School District

10:00 a.m. Visit to Elementary School Classrooms
Pasadena Unified School District

12"3. noon Lunch

17



1:15 p.m. Case Studies of Efforts to Improve Elementary

School Science

L Protect SEED
Pasadena Unified School District/
California Institute of Technology

Jennifer Yurd
Coordinator, Project SEED

Pasadena Unified School District

Jim Bower

Assistant Professor of Biology
California Institute of Technology

Michael Klentscby
Associate Superintendent, Instruction

Pasadena Unified School District

Jerry Pine
Professor of Physics
California Institute of Technology

Discussion

2:15 p.m. I1. Science and Health Education

zPartnehiD (SEP)
San Francisco Unified
School District/University of

California at San Francisco

Medical School

Jan Tuomi
City Science Coordinator

Science and Health Education Partnership

San Francisco

Margaret Clark
professor.in-Residence
Cancer Research Institute
University of California at

San Francisco Medical School

Discussion

3:15 p.m. Break



I
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3:30 p.m. Ill. Elementary Science Cllaborative
Midland Public Schools/Dow

Chemical Company

Sarah Lindsey
Science Coordinator/Director
Science Resource Center
Midland Public Schools
Midland, Michigan

Jan Loveless
Manager of Education Affairs
Dow Chemical Company
Pittsburg, California

Discussion

4:30 p.m. IV. Pioneers in Elementary Science Reform

Charles Hardy
Assistant Superintendent Instruction and Curriculum
Highline Public Schools
Seattle, Washington

Susan Sprague
SDirector, Association of Science Materials Centers

'ASMC) and
Director, Science/Social Sciences (K-12)
Mesa Public Schools
Mesa, Arizona

Discussion

5:30 p.m. Adjournment

I



Tuesday, March 10, 1992

California Institute of Technology
Braun Laboratory

Conference Room 151

Elementary School Science

8:00 am. Breakfast

Chandler Hall Cafeteria

9:00 a.m. Work Session: Roles for Scientists and
Engineers in the Improvement of Elementary
School Science (Small Group Discussions)

"* What strategies have you tried?
"* Which were most successful?

"* What was the long-term impact?
"* Which were least successful?
0 What lessons have you learned?

10.45 anm. Break

1I1 .' am. Plenary Session

0 Reports from Groups
0 Discussion

Facilitator

Sally Shuler

12.-00 noon Lunch

I

S~11

_______________._____________



Secondary School Science

1:15 p.m. Overview of Science Teaching In
Secondary Schools

Doug Lapp

1:45 p.m. Adolescents: Who Are They and How Do
They Learn?

David Elkind
Professor of Child Study
Tufts University

2:45 p.m. Break

3:00 p.m. Panel Discussion: What Is the Situation in
Middle School Science Classrooms?

Harold Pratt
Former Executive Director, Curriculum
Jefferson County Public Schools, Colorado

Bill Came
Science Department Chairperson
Parker Middle School
Reading, Massachusetts

Debbie Jones
Science Curriculum Specialist and
Former Middle School Science Teacher
Fairfax County Public Schools, Virginia

12



4:15 p.m. Case Study of an Effort to Improve
Middle School Science

Chemical Education for Public Understandino

Proaram (CEPUP)

t Lawrence Hall of Science

Herb Thier
Director, CEPUP
Lawrence Hall of Science

Glenn Affleck
Production Section Manager
Scientific Instruments Division
Hewlett-Packard Company

Discussion

5:30 p.m. Adjournment

5:45 p.m. Reception

SEED House
287 Hill Avenue

13



Wednesday, March 11, 1992

4 California Institute of Technology
Braun Laboratory

Conference Room 151

Secondary School Science

:800 a~m. Breakfast

Chandler Hall Cafeteria

9:00 am. Panel Discussion: What Is the Situation
in High School Science Classrooms?

Harold Pratt
Former Executive Director, Curriculum
Jefferson County Public Schools, Colorado

Arthur Eisenkrafi
Physics Teacher
Fox Lane High School
Bedford, NY

Maria Alicia Lopez-Freeman
Chemistry Teacher
MontebeUo High School
Montebello, California

Ken Bingman
Biology Teacher
Shawnee Mission West High School
Shawnee Mission, Kansas

10:30 am. Break

15



10:45 aam. Case Studies of Efforts to Improve

High School Science

I. Chemistry In the Community (ChemCom)

Dwaine Eubanks
Director, Division of Chemical Education
Examination Institute
American Chemical Society

Lucy Pryde
Chairman, Division of Chemical Education
American Chemical Society

Discussion

12:00 noon Lunch

1:15 p.m. !1. Microcomputer-Based Laboratory (MBL)
Project

Robert Tinker

Chief Science Officer
Technical Education
Research Center, Inc.
Cambridge, Massachusetts

Discussion

2:45 p.m. Plenary Session: Discussion of Secondary
School Science Curriculum Issues

Facilitator

Sally Shuler

16



3.30 p.m. Reconceptualizing the Science Curriculum

*Pmijea 2061

Walter Gillespie

j Deputy Director, Project 2061
American Association for the

Advancement of Science

#Scope, Sequesce and Cordination (SSC

Russell Aiuto
Director, Research and Development

Scope, Sequence, and Coordination Project

National Science Teachers Association

5.30 pam. Adjournment

8.00 pam. Workshop on Microcomputer-Based Laboratory

(optional)

Robert Tinker
Chief Science Officer
Technical Education
Research Center, Inc.
Cambridge, Massachusetts

17



ThMursday, March 12, 1992

California Institute of Technology

Braun Laboratory
Conference Room 151

Secondary School Science

8.100 am. Breakfast

Chandler Hall Cafeteria

9.00 a.m. Case Studies of Efforts to Improve High
School Science (continued)

Ill. Wisconsin Fast Plants Projecte

Paul Williams
Professor of Plant Pathology and
Director, Center for Biology Education
University of Wisconsin at Madison

Discussion

10:15 am. Break

10.30 am. IV. Woodrow Wilson National Fellowshbi
Foundation Leadership and Outreach

Carlo Parravano
Cairnnan
Division of Natural Sciences
State University of New York at Purchase

Discussion

11:45 p.m. Lunch

19



Secondary School Science

1:00 p.m. The Development of National Standards for
Science Education

Kenneth M. Hoffman
Associate Executive Officer for Education
Coordinating Council for Education
National Research Council

Discussion

2:00 p.m. New Frontiers in the Assessment of
Student Learning in Science

Richard Shavelson
Dean, Graduate School of Education
University of California at Santa Barbara

3.-00 p.m. Break

3:15 p.m. Work Session: Roles for Scientists and
Engineers in the Improvement of Secondary
School Science (Small Group Discussions)

"* What strategies have you tried?
"* Which were most successful?
"* What was the long-term Impact?
"• Which were least successful?
"* What lessons have you learned?

4:45 p.m. Plenary Session

"* Reports from Groups

"* Discussion

Facilitator

Doug Lapp

5"30 p.m. Adjournment

20



6:45 prm. Reception and Dinner

The Athenaeum

Improving Science Education:
How Scientists Can Help

Bruce Alberts
Professor of Biochemistry and Biophysics
University of California at San Francisco

2
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Friday, March 13, 1992

California Institute of Technology
Braun Laboratory

Conference Room 151

8.'00 a.m. Breakfast

Chandler Hall Cafeteria

9:00 am. Case Studies of Efforts to Improve High
School Science (continued)

V. Southeastern Wisconsin Industry!
Academic Council on Sclence Education

Robert Fitch
Chairman
National Industry Council for Science Education

10.00 a.n. Work Session: Recommendations for

Future Action - (Small Group Discussions)

12.00 p.m. Barbecue

1:30 p.m. Plenary Session

"* Reports from Groups

"* Discussion

Facilitator

Doug Lapp

Closing Remarks

Doug Lapp

3.00 p.m. Adjournment

23



Working Conference on Precoflege Science Education
for Scientists and Engineers, 1992 Participants
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1. J.Htenry Ambrose 11. Susan Kanowith-K~lein 21. Alan F. Smith
Arlington, VA Los Angeles, CA Tuscon, AZ

2. Fred Begay 12. Alan ]. Lazarus 22. Otis J. Sproul
Los Alarnos, NM Cambridge, MA Durham, NHl3. MargaetR.Clark 13. RamonE.Lopez 23. Bess1Stphens
San Francisco, CA Laurel, MD Palo Alto, CA

4. F. Lee Cook 14. Jan B. Loveless 24. George Stranahan
Huntsville, AL Pittsburg, CA Woody Creek, CO

5. Karen Contzelman 15. Edward Lumsdaine 25. Karl J. Swyler
Glendale, AZ Toledo, OH Upton, NY'6. . Steven Dahmbs 16. Ellen P. Metzger 26. Mare Taagepera
San Diego, CA San Jose, CA Irvine, CA

7. Robert M. Fitch 17. Roben C. Najjar 27. HectorTimourian
Racine, WI Tonawanda, NY Duvermore, CA8. Burton Goodrich 18. Gregory E. Reaves 28. DavidTereiff
Maynard, MA West Point, PA Green Bay, WI

9. Raymond B. Heath 19. Theodore D. Schultz 29. BruceTsurutani
Albuquerque, NM Yorktown Heights, NY Pasadena, CA10. Michael E. Hodges 20. Michael B. Silevitch 30. Carolyn Ruth A. Williams
Aiken, SC Boston, MA Nashville, TN

31 . Vera Zdravkovich
Largo, MD
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National Science Resources Center
Working Conference

on Precollege Science Education
for Scientists and Engineers

March 7-13, 1992

PARTICIPANTS

J. Henry Ambrose Burton Goodrich
Director, E.ernal Affairs Program Manager
Bell Atlantic Corporation Engineers Into Education
Arlington, VA Digital Equipment Corporation

Maynard, MA

Fred Begay
Staff Physicist Raymond B. Heath
Los Alamos National Laboratory Science Advisors (SCIAD)
Los Alamos, NM Program Coordinator

Sandia National Laboratories
Margaret R. Clark Albuquerque, NM
Academic Coordinator
Science and Health Education Partnership Michael E. Hodges
Professor, Cancer Research Institute Fellow Engineer
University of California Westinghouse Savannah River Company
San Francisco, CA Aiken, SC

F. Lee Cook Susan Kanowlth-Klein
Director, Institute for Science Education Director, Science Education Partnership
Associate Dean of Science Department of Medicine
University of Alabama Division of Clinical Immunology and Allergy
Huntsville, AL UCLA School of Medicine

Los Angeles, CA

Karen Conzelman
Faculty Alan J. Iazarus
Department of Biology Senior Research Scientist
Glendale Community College Massachusetts Institute of Technology
Glendale, AZ Cambridge, MA

A. Steven Dahms Ramon E. Lopez
Profeisor of Chemistry Scientist/Project Manager
San Diego State University Applied Physics Laboratory
San Diego, CA The Johns Hopkins University

Laurel, MD
Robert M. Fitch
Chairman, pro tern Jan B. Loveless
National Indu"y Council for Science Education Manager of Education Affairs
Racine, WI The Dow Chemical Company

Pittsburg, CA
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Edward Lumsdalne Mare Taagepera
Dean of Engineering Senior Lecturer
The University of Toledo Director, Science Education Programs
Toledo, OH School of Physical Sciences

Department of Chemistry
Ellen P. Metzger University of California
Associate Professor Irvine, CA
Department of Geology
San Jose State University Hector Timourian
San Jose, CA Staff Scientist

Science Education Center
Robert C. Najjar Lawrence Livermore National Laboratory
Senior Chemist Livermore, CA
Union Carbide Industrial Gases Inc.
Tonawanda, NY David Turriff

President, The Einstein Project, Inc.
Gregory E. Reaves Director of Toxicology
Lead Production Supervisor Bellin Memorial Hospital
Merck Pharmaceutical Manufacturing Division Green Bay, WI
West Point, PA

Carolyn Ruth A. Williams
"Tneodore D. Schultz Asst. Dean for Minority Affairs
Research Staff Member Associate Professor of the Practice of Engineering
IBM Watson Research Center Education
Yorktown Heights, NY Vanderbilt University

Nashville, TN
Michael B. Silevitch
Professor of Electrical and Computer Engineering Vera Zdravkovich
Northeastern University Director, Science and Technology Resource Center
Boston, MA Prince George's Community College

Largo, MD
Alan F. Smith
Research Associate
Department of Biochemistry
University of Arizona
Tucson, AZ

Otis J. Sproul
Dean, College of Engineering and Physical Sciences
University of New Hampshire
Durham, NH

George Stranahan
President, Aspen Community School
Board Member, Aspen Education Research
Foundation
Woody Creek, CO

Kar J. S-wyler
Precollege Educational Program Manager
Science Education Center
Brookhaven National Laboratory
Upton, NY
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National Science Resources Center
Working Conference

on Precollege Science Education
for Scientists and Engineers

March 7-13, 1992

PRESENTERS

Glenn Ameck Margaret Clark
Production Section Manager Academic Coordinator
Scientific Instruments Division University of California
Hewlett-Packard Company Science Education Partnership
1601 California Avenue Box 0905
Palo Alto, CA 94304 San Francisco, CA 94143-0905
415-857-2547 415-476-3931

Russell Aluto Olive Covington
Director of Research and Development Director of Outreach
National Science Teachers Association National Science Resources Center
1742 Connecticut Avenue, NW Arts & Industries Building, Room 1201
Washington, DC 20009 Smithsonian Institution
202-328-5800 Washington, DC 20560

202-357-2555
Bruce Alberts
Professor Arthur Eisenkraft
Department of Biochemistry and Biophysics Physics Teacher
University of California Fox Lane High School
San Francisco, CA 94143-0448 Fox Lane
415-476-4123 Bedford, NY 10506

414-2,41-6043

Ken agngman
Biobog Teacher David Elkind
Shawnee Mission West High School Professor of Child Study
8800 West 85th Street Tufts University
Shawnee Mission, KS 66212 Eliot Pearson
913-642-3900 x162 Department of Child Study

105 College Avenue
Jim Bower Medford, MA 02155
Assistant Professor of Biology 617-627-3355
California Institute of Technology
Division of Biology Dwaine Eubanks
Mail Stop 216-76 Director, DimSoIn CHED
Pasadena, CA 91125 Examination Institute
818-356-6817 American Chemical Society

Oklahoma State University
aml Came 107 Physical Sciences Building
Scince Depanmem tOairpenon Stillwater, OK 74078
Parker Middle School 405-744-5947
45 Temple Street
Reading MA 01940
617-944-1236
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"lThomas E. Everhart Douglas Lapp
President Executive Director
California Institute of Technology National Science Resources Center
1201 East California Boulevard Arts & Industries Building, Room 1201
Pasadena, CA 91125 Smithsonian Institution
818-356-6301 Washington, DC 20560

202-357-2555
Robert M. Fitch
Ozairman Sarah iUndsey
National Industry Council for Science Education Science Coordinator/Director
P.O. Box 547 Science Resource Center
Racine, W1 53401-0547 Midland Public Schools
414-681-3355 815 State Street

Midland, MI 48640
Walter Gillespie 517-839-2427
Deputy Director, Project 2061
American Association for the Maria Alicia Lopez-Freeman
Advancement of Science Visiting Educator
1333 H Street, NW The Achievement Council
Washington, DC 20005 4055 Wilshire Boulevard
202-326-6666 Suite 350

Los Angeles, CA 90010
Charles Hardy 213-487-3194
Assistant Superintendent
Instruction and Curriculum Jan Loveless
Highline Public Schools Manager of Education Affairs
15675 Ambaum Boulevard, SW Dow Chemical, USA
Seattle, WA 98166 Western Division, Educational Affairs
206-433-2361 The end of Loveridge Road

Pittsburg, CA 94565
Kenneth M. Hoffman 510-432-5497
Associate Executive Officer for Education
Coordinating Council for Education Laurence Malone
National Research Council FOSS Coordinator
2001 Wisconsin Avenue, NW Lawrence Hall of Science
Washington, DC 20007 Center for Multisensory Learning
202-334-2460 University of California

Berkeley, CA 94720
Debbie Jones 510-642-8941
Science Specialist
Area I Administrative Office Carlo Parravano
Fairfax County Public Schools Director of Natural Sciences
6520 Diana Lane State University of New York at Purchase
Alexandria, VA 22310 Purchase, NY 10577
703-960-9820 914-251-6630

Michael Kieatschy Jerry Pine
Associate Superintenden, Instruction Professor of Physics
Pasadena Unified School District California Institute of Technology
351 South Hudson Avenue Division of Biology
Pasadena, CA 91109 Mail Stop 156-29
818-795-6981 4225 Pasadena, CA 91125

818-356-6677
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Harold Pratt Robert Tinker
Director Chief Science Officer
Middle School Life Science Project Technical Education Research Centers, Inc.
Jefferson County Public Schools 2067 Massachusetts Avenue
1829 Denver West Drive Cambridge, MA 02140
Golden, CO 80401 617-547-0430
303-273-6561

Jan Tuomil
Lacy Pryde City Science Coordinator
Chaiman, Division of Chemical Education Science and Health Education Partnership
American Chemical Society University of California at San Francisco
Oklahoma State University 100 Medical Center Way
107 Physical Sciences San Francisco, CA 94143-0905
Stillwater, OK 74078 415476-6930
405-744-5947

t Paul Williams

Richard Shavelson Professor of Plant Pathology
Dean, Graduate School of Education Director, Center for Biology Education
University of California at Santa Barbara Department of Plant Pathology
Santa Barbara, CA 93106-9460 University of Wisconsin
805-893-3917 1630 Linden Drive

Madison, WI 53706
Sally Shuler 608-262-6496
Deputy Director
National Science Resources Center Karen Worth
Arts & Industries Building, Room 1201 Principal Investigator
Smithsonian Institution Insights Project
Washington, DC 20560 Education Development Center

55 Chapel Street
Susan Sprague Newton, MA 02160
Director, Science/Social Sciences (K-12) 617-969-7100 x428
Mesa Public Schools
143 S. Alma School Road Jennifer Yuri
Mesa, AZ 85210-1103 Coordinator, Project SEED
602-898-7815 Pasadena Unified School District

740 West Woodbury Road
Herb Thier Pasadena, CA 91103
Direct, CEPUP 818-791-8932
Lawrence Hall of Science
University of California
Berkeley, CA 94720
510-642-8718

Bob Thiuq
Science Teacher Consultant
Poker Bar
Box 203
Douglas City, CA 96024
916-623-3974
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Commission on Life Sciences Jet Propulsion Lab
National Academy of Sciences Pasadena, CA
Washington, DCP

Peter West

David Schindel Writer
Program Director Education Week
Teacher Enhancement Program Washington, DC
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National Science Foundation
Washington, DC
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA-"*• "-UCLA

LXT • DAVIS * IRVINE * LOSANCEIF"s •KIVFSIDE * SANDIEGO - SANFRANCISCO SANTA BARBARA SA C• UZ

OFFICE OF THE DEAN

UCLA SCHOOL OF MEDICINE

APR I 1992 CENTER FOR THE HEALTH SCIENCESt4 1210833 
LE CONTE AVENUE

LOS ANGELES, CALIFORNIA 9024-17Z2

April 2, 1992

Olive Covington
Director of Outreach
National Science Resources Center
Arts & Industries Building, Room 1201
Smithsonian Institution
Washington, D.C. 20560

Dear Olive,

Thank you for all your help. I realize my phone call last
week couldn't have come at a worse time. You had only one
hour left before leaving for the Boston NSTA meeting and
finish your presentation and probably x number of other
things not mentioned. Still you found time (where?) to fax
some of the information I requested and federal express the
rest. You are incredible!

The faxed material was immediately useful in adding final
(and important) touches to a grant proposal (University of
California Presidential Grants for School Improvement) that
we submitted this past week from the Science Education
Partnership at the UCLA School of Medicine. The Mechling
and Oliver booklets for promoting science among elementary
school principals are providing me with much-needed
background information to speak with principals in my local
high school complex (5 elementary schools, 1 middle school,
and 1 high school). As mentioned, I'm working with my
community's parent-teacher-school administration alliance
(The Palisades Complex). We want to establish a dialogue
with the principals to find out, first, what's happening
with science education at all grade levels and then to
determine what can be done to enhance the teaching of
science in K -12 classrooms.

The NSRC conference at Cal Tech was great. The handouts,
resource materials and information from the presentations
are extremely useful. The knowledge gained from the meeting
is already shaping the future development of our activities
at UCLA. In addition, the meeting was a valuable networking
opportunity. However, one of the most critical aspects of
the meeting was the way you, Sally and Doug and others from
NSRC and Cal Tech made us all feel comfortable and "'at
home." You created a warm and collegial atmosphere making

Nationail Scicncc Rcsourccs Ccntcr, NESII Rcport. Octobcr 1992



it easy for everyone to share information and ideas and
support and stimulate one another.

Thank you for so much. I hope the NSTA meeting was
successful for you and your colleagues at the NSRC.

All th best,

Susa Kanowith-Klein, Ph.D.



The

Project

Ms. Olive Covington [)I
National Science Resources Center

Arts and Industries Building Room 1201 MAY 2 0 1992
Smithsonian Institution
Washington, D.C. 20560 NSRC OUTRACH

Dear Ms. Covington:

Enclosed you will find a check for $1,400 for the registration
fee for the NSRC Leadership Institute. We are extremely proud
that we have been given the opportunity to develop our science
programs under your guidance. Our team is anticipating an eventful
week at The Smithsonian.

I also wanted to tell you that the week I spent at Cal Tech attending
your science workshop was one of the most interesting and rewarding
weeks I have ever spent. The agenda was action packed and almost
overwhelming, but I got a real sense of what is going on around the
country and how our efforts fit with other national and local programs.
In a real sense we felt our program was validated by the presentations
given during the week.

Thank you for your wonderful efforts to stimulate science education.

(nerely,

David Turriff,1 4 .
President

N:ition:d Sc icncc R csourccs ('cntcr. NNESt.! Rcport. Octobcr 1992
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Dr. A. F. Spiihaus
American Geophysical Union
2000 Florida Avenue, N.W.
Washington, D.C. 20009

Dear Fred,

Four SPA members (Al Lazarus, Mike Silevitch, Ray Lopez and myself) attended a

seven-day "Working Conference on Precollege Sciences and Education for Scientists and

Engineers" held on the Cal Tech campus March 7-13, 1992 (I actually could attend only 3

days). It was sponsored by the National Science Resources Center of the Smithsonian

Institute/NAS, and run by Don Lapp. It was a really excellent workshop with

talks/discussions led by K-12 educational leaders throughout the country. The program is

enclosed-

I have asked Al to take the lead in writing up an article for EOS to summarize the

workshop for the AGU members (a very difficult task) and to give them information

concerning ongoing programs, and to indicate where they might be of help. I think we

have some resources which, if properly rapped, could be a real aid to K-12 education.

Sincerely,

Oý---
Bruce Tsurutani

Enclosure
cc: A. Lazarus

V\ 
n c n 

Lapp
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NATIONAL SCIENCE RESOURCES CENTER
WORKING CONFERENCE ON PRECOLLEGE SCIENCE

EDUCATION FOR SCIENTISTS AND ENGINEERS

March 7-13, 1992

Conference Summary

The National Science Resources Center of the Smithsonian Institution and the National
Academy of Sciences convened its first working conference on precollege science education at the
California Institute of Technology from March 7 to 13, 1992. Designed to help scientists and
engineers become involved in the improvement of precollege science education (K-12), this national
conference was attended by 30 scientists and engineers from academia, federal research facilities,
and private industry.

Over the course of the conference, participants viewed and worked with a variety of
innovative science teaching materials, observed "hands-on" science teaching and learning in the
elementary school classrooms of the Pasadena Unified School District, and participated in
discussions with national leaders in science education reform. Among the presenters were master
elementary and secondary school science teachers, leading science educators, experts in cognitive
development and the assessment of science learning, and scientists and engineers engaged in school-
based projects to improve science education in the nation's schools.

In small group discussions and in plenary sessions, the conference participants explored how
scientists and engineers can contribute to the development of high-quality teaching materials;
participate in the preservice and in-service education of science teachers; provide assistance and
resources to classroom teachers; act as advocates for the establishment of hands-on, inquiry-based
science programs in the schools; and work with school districts to create and sustain effective
science education programs.

The conference consensus on the concluding day was that "significant change in science
education is needed and significant change is possible." It also was agreed that this significant
change is possible only if the scientific and engineering communities become involved in alliances.
These alliances should have as their goal the effective collaboration of teachers, scientists, and
engineers to bring about systemic reforms in science education. It also was agreed that because
scientists and engineers must take the lead in bringing about this collaboration, more scientists and
engincers need to become engaged in these efforts.

The following recommendations emerged from the conference discussions:

0 The development of a new generation of inquiry-based science curriculum materials
for middle schools and high schools is critically needed.

E Science curriculum materials of high quality can be produced most effectively
through the collaborative efforts of teachers and scientists.



0 Groups developing science curriculum materials need to strike a balance between
science content and development of scientific reasoning skills.

"* Scientists and engineers can play a critic,'1 role in providing in-service education
programs of high quality fur science teachers.

"* Scientists and engineers also must become involved in improving the preservice
education of future science teachers, because "they will teach the way they were
taught."

"* Because the assessment of science learning is complex and cannot be accomplished
solely through multiple-choice tests, alternative forms of assessment are needed, and
they must address higher order thinking skills.

"* The development of national standards for K-12 science education is an important
task that will require the active participation of the science and cogineering
community.

"* One-shot voluntary efforts by scientists and engineers to assist science teachers in
the schools do not often bring about sustained change in science education.

"* Any science education improvement project that intends to have a long-term effect
must include provisions for encouraging long-term institutionalization of change by
the participating school districts.

"* To achieve significant reform, science education improvement projects must also
pay careful attention to issues of scale and multiplier effects, in order to reach
significant numbers of' science teachers.

"* In all science education improvement efforts, it is essential to build a local base of
political support that includes teachers, scientists, parents, and local business and
industry.

"* The most significant science education improvement efforts are those that are
designed to achieve systemic reforms in the educational system, and scientists and
engineers should look for opportunities to become involved in such systemic reform
efforts.

After assessing the success of this first working conference, the National Science Resources
Center plans to continue its efforts to encourage the involvement of scientists and engineers in K-12
science education by holding three additional working conferences over the next three years. In
addition, the NSRC is developing a network to share information and provide technical assistance to
scientists, engineers, and science educators wha are actively working to improve K-12 science
education. These activities are a part of the National Elementary Science Leadership Initiative, a
four-year NSRC project that is being funded by the National Science Foundation, the U.S.
Department of Education, Digital Equipment Corp., Dow Chemical Co., and Hewlett Packard Co.
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NSRC to Launch New National Elementary Science Leadership Initiative
A heightened sense of urgency tion, the Dow Chemical Company will engage both educators and scien-

about the need for science education Foundation, Digital Equipment Corpo- tists across the country in a concerted
reform in the United States has re- ration, and Hewlett-Packard and sustained effort to improve the
sulted in the launching of a major new Company. teaching of science in the nation's elc-
National Science Resources Center "'There have been broad-based dis- mentary schools. Through the
tNSRC-; ogram, the National Ele- cussions about the need for initiative, the NSRC will:
mcntary Science Leadership Initiative educational reforms during the past 10
tNESLI). years, and now national educational * sponsor a series of leadership in-

This multifaceted program, which goals have been established by the stitutes to develop a talent pool
significantly increases the NSRC's governors and President Bush. Both of educators and scientists who
leadership development and technical make our initiative very timely," ex- can act as agents of change, lead-
assistance efforts, is being supported plained Doug Lapp, executive director ing science education reform ef-
by the National Science Foundation of the NSRC. forts in their school districts:
NSF), the U.S. Department of Educa- Over the next four years, NESLI (conrinued on pg. 4)

NSRC Holds Annual
Elementary Science
Leadership Institute

Teams representing 16 school dis-
tricLts in 13 states participated in the
NSRC's third annual Elementary Sci-
ence Leadership Institute held this
year (turing the week of July 8-12.

While the weather alternately siz-
Aicd and poured, the 75 participants
worked in the cool underground rooms
of the S. Dillon Ripley Center of the
Smithsonian Institution with some of J,

the best hands-on science curriculum , _A
materials and the most gifted educa-
tors in the country. The goal: to
develop comprehensive plans to im- (Photo by Dane Penland)
prove the elementary science program
in their school districts. -. . . . . . . . . . . .. .. . .i assessment methods for evaluat-

'Together, teams participated in ing student performance that are
workshops and discussions on: c with the g o1992 Leadership Institute

* hands-on science curriculum ma- hands-on elementary science Participants

tcrials appropriate for grades program; and Due to growing demand, the NSRC
one through six; * public relations strategies for will hold two Elementary Science

* support systems for supplying building administrative and com- Leadership Institutes in 1992 in
hands-on science materials to el- munity support for hands-on ele- Washington, D.C. The dates are:
ementary school teachers; mentary science programs.

* inservice education programs to Each school district team included June 22-26 and July 20-24
prepare elementary teachers to a .science curriculum specialist, a mas-
teach hands-on science; ter teacher, an administrator, and a To request a brochure and an

"* interdisciplinary approaches for scientist from a local university or cor- I application, please fill out and return
integrating science instruction poration. the form on page 5.
with other curricula: (coninued on pg 5, ................................



New Science and Technology for Children Elementary Science Units Available

Following the spring 1991 publica- units: The Life Cycle of Butterflies units-Weather and Me (grade 1) and
tion of Plant Growth and Develop- (grade 2); Magnets and Motors (grade Sounds (grade 3)- are being field-
ment (grade 3), Electric Circuits 6); and Experiments with Plants tested this fall.
(grade 4), and Microworlds (grades 5 (grade 6). Weather and Me is the first STC
and 6), the STC project staff and Caro- Coming in twe spring of 1992 will unit for grade 1 to be field-tested. It in-
lina Biological Supply Company will be Food Chemistry (grade 5) and It's troduces students to the concept of
soon make available three additional about Time (grade 6). And two new weather and how it relates to their ev-

.. eryday world-from the clothes they
wear to the weather forecast. Students
learn to read a thermometer, estimate
wind speed and direction, make and
use a simple rain gauge, and reorgan-

Size cloud patterns.
Sounds challenges students to inves-,- •tigate what sound is and how it

ebehaves. The unit activities highlightI •the easily observed characteristics o1
sound: pitch and loudness. Students
build and experiment with a variety of
sound producers, including a working

6ý model of the vocal chords, learning
4 first hand how humans produce sound.

Students then discover how sound is
received by building a model of the
human ear drum.

. In the spring of 1992, Comparing
S--and Measuring (grade 1), Chemical

Watering can rain helps these children learn to use rain gauges in an activity trom Tests (grade 3), and Ecosystems (grade
5) will be field-tested at schools across

the Weather and Me unit. (Photo by Dane Penland) the country. Many are in school dis-

tricts that have sent teams to the
Science and Technology for Children: NSRC Leadership Institutes. (See arti-

Sequence of Units and Publication Dates cle about the 1991 Institute on page 1.)
Destined for field testing in the fall

GradeEarth Science and Technology of 1992 are two additional units: Float-
ing and Sinking (grade 4) and Animal

Comparing and Measuring Behavior (also grade 4). These are cur-
Organisms (Fall 93) (Spring 93) rently being trial-taught in District of

I Weather and Me (Fall 92) Observing and Classifying Columbia-area public schools.
(Spring 94) In addition to developing and field-

testing STC units, the NSRC is
Life Cycle of Butterflies (Fall 91) Balancing and Weighing (Fall 93) working with Carolina Biological Sup-

2 Soils (Spring 1994) Changes (Fall 94) ply to present workshops to teachers
on STC units. STC workshops will be

Plant Growth and Development held at the regional meetings of the
(Spring 91) Chemical Tests (Spring 93) National Science Teachers Associa-

Rocks (Fall 94) Sounds (Fall 92) tion in Vancouver, British Columbia;
Reno, Nevada; and New Orleans, Lou-

Ourselves (Fall 94) Floating and Sinking (Fall 93) isiana. STC workshops also will be
4 Animal Behavior (Fall 93) Electric Circuits (Spring 91) presented at the NSTA National Con-

vention in Boston, March 26-29, 1992.
Microworlds (Spring 9 1) Food Chemistry (Spring 92) For information about the STC ma-

5/6 Ecosystems (Spring 93) Structures (Spring 94) terials, contact David Middendorf,
Carolina Biological Supply Company,

Experiments with Plants (Fall 91) aInventions 2700 York Road, Burlington, NC
it's (Fall 94) 27215; (919) 584-0381.

It's about Time (Spring 92) Magnets and Motors (Fall 91) .% **
NSR 46 .4e
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Science for All Americans: Beyond Themes
Science for All Americans, a report scale, constancy, and patterns of NSRC Network Exchange

produced by the American Association change. These cross-cutting themes University of Minnesota radio
for the Advancement of Science's Proj- are outside the content of any particu- station K UOM has completed

ect 2061, consists of a set of lar field of science. For example, the production of a public radio series
recommendations on what all high idea of a system as a unified whole in entitled "Science Lives: Women and
school graduates should know about which each part is understandable only Minorities in the Sciences." This
science, mathematics, and technology- in relation to other parts could apply to series consists of 13 half-hour
One of the twelve chapters of recom- everything from ancient civilization to programs addressing the shortage of
mendations identifies some common the earth itself. Common themes were women and minorities in the
themes that cut across many different recommended enthusiastically as es- sciences, and provides role models
scientific disciplines. As a result of a sential for student understanding by for women and minorities who are
growing recognition in recent years of the many scientists who contributed to considering careers in technology
the need to make the study of science SFAA, and have been endorsed by sci- and the sciences.
less compartmentalized and more uni- entists, educators, and other reviewers The first two programs are
fied, the 2061 themes frequently have since then. documentaries that set forth this
been used as the basis for the develop- The common themes chapter is, national problem, and the creative
ment of science curriculum however, only one among twelve chap- solutions being tried. The remaining
frameworks. Although this may be a ters of recommendations in SFAA. eleven are audio portraits of
good way to organize the high school Such themes are important for making newsworthy women and minority
science curriculum, the use of abstract sense of the pictures that science scientists and their work.
themes is less appropriate at the ele- draws of how the world works, but we Interviewees include Nobel Prize
mentary school level. The article i didn't intend them to be more import- winner Gertrude Elion, future
reprinted below from the Spring 1991 ant than ideas in any of the other winner GerueEion, fUturastronaut Mae Jemison, and U.S.
"2061 Today" newsletter examines chapters. Themes will likely be a com- Secretary of Health and Human
this issue further. ponent in any curriculum design, but Services, Louis Sullivan.

they are not necessarily a good base Public radio stations will be
There has been a lot of response to for overall organization. broadcasting the series through

the themes described in Sciencefor All (continued on pg 6) December of 1991. Contact your
Americans, such as systems, models, local public radio station for

broadcast times in your area or

Presidential Awards for Excellence in contact the University of Minnesota
for information on how to obtain a

Science and Mathematics Teaching cassette of the program, a 20-page

brochure, and discussion questions:
In October, the elementary and secondary school recipients of the 1991 Presi- University of Minnesota Media

dential Awards for Excellence in Science and Mathematics Teaching had a Distribution, 420 Delaware Street
whirlwind week of award activities around Washington, D.C., and on the National SE, Box 734, Mayo Memorial
Mall, including a reception, co-hosted by the NSRC, at the National Air and Space Building, Minneapolis, MN 55455,
Museum. NSRC Executive Director Doug Lapp delivered the welcoming remarks (612) 624-7906.
for the reception, and the NSRC presented a copy of Science for Children: Re-
sourcesfor Teachers to each of the 10)8 elementary school teacher recipients.

It is never too soon to think about next year's awards, particularly since nomina- The Scientist reports on a new
Lions will be due in mid-March. Elementary school teachers may be nominated by Research that features student
colleagues, administrators, students, or parents. Eligible teachers are those who
teach science and/or mathematics at least half-time in a self-contained setting or as accounts of their experments, book

a specialist in a public or private school in a state or one of the eligible jurisdic- reviews, and helpful tps for both

tions (Washington, D.C., Puerto Rico, the Department of Defense Dependents students and teachers on subjects

Schools, and the U.S. territories as a group). Teachers on approved leave in 19) 1- cm such as databases and

1992 qualify if they fulfilled the requirements in 1990-1991. At least five years of computer-assisted science projects.
teaching experience, with responsibility for science and/or mathematics, also is re- The journal's faculty advisor,quirnd. e Mike Farmer, says the journal gives

The above requirements also apply to secondary school teacher nominees, with budding scientists a chance to build
up their resumes and nonscience

the following exceptions: secondary teachers are defined as teachers of science or majors an opportunity to sharpen
mathematics in public or private middle/junior or senior high schools in states or their communications skills. For
one of the eligible jurisdictions. Also, computer science classes count as mathemat- more information, write to Applied
ics courses, if the school gives mathematics credit for them. Educational Technology, P.O. Box

The address for requesting and sending nomination forms for either elementary 193, Tigerville, S.C. 29688.
or secondary teachers is "Secondary PAESMT," c/o NSTA-Special Projects,
5112 Berwyn Rd., 3rd Floor, College Park, MD 20740.



LEADERSHIP INITIATIVE them for leadership roles in the im- science curriculum reform; and creat-
,'ont•nuedfrom pg. 1) provement of precollege science ing a national network of people

education. (See pg. 1 for a related actively engaged in activities to re-
" provide specialized technical as- story on the 1991 Leadership Institute form science teaching in elementary

sistance to school districts work- and pg. 4 for a related story on the schools.
ing to improve their elementary working conferences for scientists and 'Through the NSRC's unique ties
science programs; engineers.) to both the National Academy of Sci-

"* disseminate information on ef- In the area of technical assistance, ences and the Smithsonian Institution,
fcctive hands-on, inquiry-based NESLI will provide educators and sci- the National Elementary Science Lead-
science teaching resources and entists with the expert advice and ership Initiative has the capacity to
sources of expertise to people assistance they need to launch and sus- marshall the energies of leaders in sci-
working to improve elementary tain science teaching reforms in their ence, education, and industry across
science education; and districts. Technical assistance activi- the country, enabling them to act as

"* stimulate policy and program ties will include publishing and dis- catalysts for change," noted David
changes that will lead to the im- seminating a guide to the implementa- Sheetz, former vice president for re-
provement of science education tion of an effective elementary science search at Dow Chemical Company
in school districts throughout the program; disseminating information and chairman of the NSRC Advisory
country. about effective elementary science Board. "We believe that this project

"'Central to this comprehensive ini- teaching resources and sources of ex- promises to bring about significant re-
native is the development of informed pertise; organizing presentations at forms in the teaching of science in the
leadership and the identification of na- meetings of national, state, and local nation's elementary schools." 46
tional resources that can be made organizations to rromote elementary
available to respond to local needs,"
said Lapp. "One of our major goals is NSRC to Sponsor Conferences for
to make school districts and communi- Scientists and Engineers
tics aware of the high-quality hands-on
materials produced by national elemen- In the spring of 1992, the National Science Resources Center will sponsor the
tary science materials development first of a series of four annual working conferences for scientists and engineers
projects." who wish to become involved in the improvement of science education in elemen-

NESLI also will build on current ef- tary and secondary schools. During each conference, scientists and engineers
forts to examine the goals of the entire from universities, government laboratories, and private industry will spend a
precollege science curriculum, such as week with master elementary and secondary school teachers, participating in
"Project 2061" of the American Asso- hands-on science workshops and discussions that are designed to acquaint them
ciation for the Advancement of with the needs of and new developments in precollege science education.
Science, the "Scope, Sequence, and Conference attendees will examine how scientists and engineers can:
('oordination Project" of the National e contribute to the development of high-quality teaching materials and re-
Science Teachers Association, and the sources;
National Research Council initiative to * participate in the inservice and preservice education of teachers;
coordinate the development of K- 12 e help to provide appropriate assistance and resources to classroom teachers;
,cien'ce standards. e act as advocates for the establishment of hands-on, inquiry-based elemen-

In addition, through NESLI, the tary and secondary school science programs in their local communities; and
NSRC will make a special effort to ad- * work with school districts to create and sustain effective science programs
(tress the needs of projects operating in the schools.,Ath assistance from thectisuh- The NSRC plans to develop a network of scientists and engineers who are
Grants Program, and projcwts sup- working to improve the teaching of science in the schools. Scientists and engi-
ported by the NSF Statewide Systemic neers who would like additional information about this program should contact
Inrtiativcs Program. Olive Covington, Director of Outreach, at the NSRC.

In the leadership development area,
NESLI will make it possible for the
NSRC to sponsor Elementary Science Position Available
l.eadership Institutes for action teams The National Science Resources Center is seeking an Elementary Science
rotm 12(0 school districts (30 districts Materials Development Specialist. Duties include working as part of a team to

each year for four years). These insti- develop units of study, design apparatus, write and revise teacher and student guides,
tufts will prepare action teams to and lead teacher workshops.
(dcvclop and implement plans for the Position requires a B.A. in the physical, life, or earth sciences or the equivalent,
tmprovemcnt of elementary science ed- three years of public school teaching, preferably with some elementary school
umation in their school districts. The experience, knowledge of hands-on science materials, and demonstrated writing
NSRC also will sponsor working con- ability. Interested parties should send their resumes to: STC Project Director,
lcrcnces for scientists and National Science Resources Center, Rm. 1201, Arts and Industries Bldg.,
engineers- -30 each year--to prepare Smithsonian Institution, Washington, D.C. 20560.
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TllRl) ANNUAL INSTITUTE velopment Center's "Insights" pro- Other major discussion topics in-
,ninuedfro,npg. 1) gram, the Lawrence Hall of Science's cluded "Elements of an Effective

NSRC Executive Director Doug FOSS and GEMS programs, and the Teacher Education Program," pre-
Lapp asked participants to take a mo- NSRC's Science and Technology for sented by Worth and Susan Sprague,
mcnt to view the need for hand, :n Chiidren program. Director of Science and Social Sci-
science programs from the perspective The institute participant _also inter- ences for the Mesa, Arizona Public
of the child, who, as a matter of course acted with presenters in discussions of Schools; "Assessment Methods for
I rom the day of birth, behaves like a some of the major elements of a suc- Evaluating Student Learning," led by
scicntist. If allowed to continue to ex- cessful hands-on science elementary Doug Reynolds, chief of the New
plore the world through hands-on program. For example, teams were in- York State Bureau of Science Educa-
investigations, and if encouraged to trigued by Hubert Dyasi's and Karen tion, and Sabra Price of Lesley
ask questions and pursue answers, a Worth's suggestions to teachers on College; and "Funding Sources for El-
c:hild will develop positive attitudes to- how to "ask the right questions at the ementary Science Program
ward science and scientific habits of right time." Dyasi is the director of the Improvement," presented by Susan
mind. In the process, children will also City College of New York's Work- Snyder of the National Science Foun-
acquire critical thinking and problem- shop Center, and Worth is the dation and Allen Schmieder of the
,,flving skills that will last a lifetime, principal investigator for the EDC's U.S. Department of Education.
Lapp stressed. "Insights" project. Many hours were devoted to "team

Engaging in workshops featuring a An afternoon spent touring and work," as the teams planned how to
variety of hands-on science curricu- learning about the hands-on Science bring about reforms in the elementary
lure materials, institute participants Materials Center of the Fairfax County science programs of their school dis-
had an opportunity to experience what Public School system excited many tricts. They were assisted in this task
children could experience in the class- participants. The staff at the center out- by representatives from school sys-
room if provided with hands-on lined how they manage the delivery tems across the country with
,cience materials and instruction. Cur- and recycling of hands-on science ma- exemplary elementary science pro-
riculum materials featured in these terials to approximately 2,000 Fairfax grams.
workshops included Educational De- elementary school teachers. Evening speakers included Maxine

Singer, president of the Carnegie Insti-
tution of Washington, who spoke

1992 Elementary Science Leadership Institutes about the importance of elementary
science in stimulating an interest in sci-

Please send a Leadership Institute brochure and an applicatioi' to: ence in all students, especially women

Name: and minorities. Also, Samuel H.
Fuller, vice president for corporate re-

Title: search, Digital Equipment
School or Institution: Corporation, shared concerns about

the need to prepare today's students
Mailing Address: for the scientific work place of tomor-

row. In addition, Shirley McBay,
City/State/ZIP: president, Quality Education for Mi-

Telephone: norities (QEM) Network, outlined for
participants the challenges of leader-

School System (if applicable): ship.
The NSRC outreach staff will con-

tinue to maintain contact with and
To join the NSRC Network, fill out and return this coupon. You will provide technical assistance to the
receive copies of the biannual issues of the NSRC Newsletter and advance 1991 Leadership Institute participants
information about NSRC materials and events. as they move forward with their plans
_Please add my name to your mailing list This is an address change to improve the science programs in

their school districts. Also planned is a
Name: reunion of 1989, 1990, and 1991 Lead-

Title: ership Institute participants to be held
in Boston on Match 28, 1992, in con-

School: junction with the annual meeting of

Mailing Address: the National Science Teachers Associ-
ation.

City/State/ZIP: For more information about future
Telephone: _Leadership Institutes, contact Olive

Covington, Director of Outreach, at
School System (if applicable): the NSRC. 10*
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School Districts P~articipating in the THEMES

1991 National Science Resources Center frconhnuedfromnpg 3i

Elementary Science Leadership Institute Themes will make sense to students
only at-ter they accumulate a wealth of
experience in which the themes can be
seen. There may be limited usefulness,
therefore, in designing a fourth-grade
unit of study on "systems'* or "patterns
of change" in the abstract-although
that might be a good idea in the I Ith
grade, when students know enough
biology, physics, Iand so on] to
appreciate the utility of those themes
in making sense of sc ience. .Z.

Beco~urt. NO)

Trawrsme City Public Schtools Camtbrk Public Schools TeNtoa cec e
0 Idaho chool Oshcl 25Traverse C4, M atr, VA Th ainlAcec e

PctloIDBultalo Public Schools sources Center is operated by the
swaayc~sui* Buffalo. NY.- Smithsonian Institution and the Na-

*AAUfcdch. oDsrc CA~ly EA* Co*l col BrOOkIyn NY tional Academy of Sciences to
E lkvtwIN Mtmr .PulcShos improve the teaching of science in

* F'esw no ifie School Ditrc Schos of hArchdoes tSt.Lous Pcvl-M the nation's schools. The NSRC
Fresho CA St L.ou MID collects and disseminates infor-

~y'woood UnilledSct'ool Ostrict IIS"~ARosa ContscoldoedSi ools mation about exemplary teaching
Lyý A*watt. AaIhsvileCity SchoolSystemi resources, develops and dis-

4lrftsvhiB.AL seminates curriculum materials,
and sponsors outreach activities,

TX Stooltisticispecifically in the areas of leader-
.Bao findependent colDitnc ship development and technical

Fteepol. TXassistance, to help school districts
develop and sustain hands-on sci-
ence programs. The NSRC is
located in the Arts and Industries
Building of the Smithsonian Institu-
tion in Washington, DC.

Copyrights 0 1991, National Science
Resources Center
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NSRC Convenes Conference for Scientists and Engineers on Science Education
The National Science Resources

Center of the Smithsonian Institution
and the National Academy of Sciences
convened its first working conference
on precollege science education at the -

California Institute of Technology
from March 7 to 13, 1992. Designed
to help scientists and engineers be-
come involved in the improvement of
precollege science education (K- 12),
this national conference was attended 9
by 28 scientists and engineers from ac-
adlemia, federal research facilities, and
private industry.

"At the elementary.school level, in Working conference participants Ellen Metzger and Ray Heath investigate the
many school districts, the teaching of FOSS program materials with Linda DeLucchi from the Lawrence Halt of Science.
science has virtually disappeared," (Photo by Robert Paz)

said Doug Lapp, the NSRC's Elementary Science Education in the United States:
executive director. How Scientists Can Help

Over the course of the conference, t'cerpted below isan article from the Decem. pie establish rules and institutions that
paruicipanLs viewed and worked " ith a h,,, IJQ issue of('urrent Btioog,. by Bruce . end up doing bad things to the people
,aricty of innovative science teaching Alberts. Professor ofBiochemistry, L niversity of they are trying to help. So it is with sci-
materials, observed "hands-on" sci- (Caisf,rnma at San Francisco, member of the ence education in our schools.
ence teaching and learning in the cle- N.SRC Advisory Board, and keynote speakerfor Scientists are puzzle solvers, and
mentarv school classrooms of the Pasa- the NSRCsfirst working conferencefor scien- the natural world is full of weird and
dena Unified School District. and tists and engineers wonderful phenomena that need ex-
participated in discussions with na- During my early school years, the plaining, providing us with an un-
tional leaders in science education Second World War was underway, ending series of challenges. To me,
rcorm. Among the presenters were and-as for many others-my view of learning to do science is not much dif-
master elementary and secondary the world was dominated by this ferent than learning common sense:
school science teachers, leading sci- event. Life was relatively simple.... the tools of modem science are much
ence educators, experts in cognitive Only much later did I come to realize more sophisticated than the tools of cv-
development and the assessment of sci- how complex the world really is: all eryday life, but the same type of
once learning, and scientists and too often, good, well-intentioned peo- puzzle-solving-involving postulating
engineers engaged in school-based pro- hypotheses that are readily tested by
Yccs to improve science education in experience-is important for success
the nation's schools. e o in almost any human endeavour.

In small group discussions and in I view early science education as
plenary sessions, the conference partic- education in an important aspect of
ipants explored how scientists and common sense, that is, an effective
engineers can contribute Ito the devcl- solving of the problems that are posed
opment of high-quality teaching to everyone by the natural world,
materials; participate in the preservice Viewed in this way, science is clearly
and in-service education of science seen to be a core subject....Professor
teachers: provide assistance and re- John A. Moore of the University of
sources to classroom teachers; act as California, Riverside, argues that sci-
advocates for the establishment of ence education should comprise at

fconinued on pg 5) (cortinued on pg. 4)

(Photo by Herb Shoebridge)
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STC Update The STC Project's Unit Development Experience: Part 1 3.
As teachers and administrators reviewed, re-edited if necessary, and

iTn Roston Contifo around the country review the possibil- then printed. The kits containing equip-
Oi nSRC's great lorum for ides for teaching science in a hands-on ment and apparatus for each unit areog% Sr ChsScience and T.chnold fashion at the elementary school level, assembled by the publisher. The*,s bor Children project. It drew the NSRC's Science and Technology guides, student books, and kits arcr.','ord numbers 1 f elementary for Children (STC) project is often then sent to classroom teachers in a"Achool teachers interested in hands- asked about procedures for developing number of school systems nationwide,
on science materials, hands-on science teaching units, where each unit is taught by at least 12

At NSTA, STC and Carolina Bi- In the STC project's experience, teachers after some initial training byological Supply Co. (('BS) offered hands-on science units that undergo a on-site coordinators.
W nt orkshops on 10 units. STC rigorous development and review pro- Field test data is then collected anduit developers Wendy Binder and cess hold the greatest promise of being evaluated by the STC project evalua-De)bby Deal also presented a ses- effective with children in diverse class- tors-Sabra Price and George Hein of,ion on integrating language artslasngae iroom settings and with a variety of Lesley College. Teachers and students

(' una\xith soffer manypructoni- learning styles. are interviewed, and student work is re-SFT" units ofetir many opportuni- The STC unit development process viewed.Iw, for integrating language skills, begins when an STC curriculum devel- Concurrent with field testing, eachincluding whole class and team dis-
in, ls.inwhes and notebooks of science oper researches a unit topic using the unit is reviewed by an advisory panelresources of the Smithsonian lnstitu- of prominent scientists and educatorsro'.ults. STC units also offer bibli- tion. the National Academy of who assess units for scientific accu-
ocraphies of children science

rhooksman' of chicaren avile Sciences, and master elementary teach- racy and pedagogical validity.Sers from across the country. After Final revisions prior to commercial.ihle through 'BS. obtaining a range of ideas for explor- publication, sale, and distribution by
New,, unit development and. ing the topic in depth over eoht or the publisher are based on field-testingluc.tion continues to move ahead. in h oi i phoe eihto

more weeks of classroom time, the de- data and comments received from the
\ eloper trial teaches the unit in a advisory panel. If necessary, further re-I l'd Fe (vle nt Butterflies (grade public school in the District of Colum- view bv outside consultants and( 1 and Fvairie nto rth Plants ha metropolitan area. The children's experts is requested until the unit is t, •LAvailable now are Plant

(;r,,% th and Development (3) Elh'- receptivity to the ideas, their esperi- deemed ready for release.
":ri Circuits (41),if rov orlds(5) ences. the age-appropriateness of the The STC research and development
.1d lahinet.s and Motors ( 6. Pro- skills and concepLs of the unit, and the process is a lengthy and arduous one,
w. ied for availability in the fall of ease with which the unit can be taught but feedback from the field-fromand managed in the classroom point schools and teachers now using the) ame (6F, the way toward revision, unit-indicate that the extensiveness

Meanwhile, the following units In preparing for tde extensive field of the research and development pro-
ha\ e ahen field-tested: Weather testing that follows trial-teaching, the cess is worth the effort.
hrid Me (grade 1) and Sounds (3). developer writes a first draft of a
And oe (gmparaei and ASouinds teacher's guide and student activity In the next NSRC Newsletter-how.-nd Comparinc and Measuring bS- ook. This draft is editcd, illustrated, assessment is handled in STC units.SI. Chemical T'ests (3), Ecosvs-

prims (5), Animal Studies (4), and
Fl,'atin ' and Sinking (4) are being t
lield tested now or will be in the
tall. School systems that partici-
pate in field testing are often those
that have participated in the
NSRC's Elementary' Science Lead-
crship Institutes.

David Middendorf and Richard
Franks of CBS spent much of the
y ear traveling, and responding to
teather training requests. Now
they're back home in Burlington,
try ng to keep up with the demand
for STC units. If you are interested
in ordering STC unit-s, call or write . " ,
Dtavid Middendorf at CBS, 27(X).,
York Rd., Burtington, NC 27215. Fourth and fifth graders at Bailey's Elementary School (Fairfax Co., VA) sort and.1)t '•X4-t' I. identify bones in an activity from Animal Studies. (Photo by Dane Penland)
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&CSF and San Francisco Schools Launch "City Science" Partnership

What happens when a university- ment that is appropriate for the stu- ences with these units, and to examine
affiliated scientist decides to take an dents' level," noted Tuomi. effective integration acivitics, teachers
active role in the science education This approach recently helped also attend all-day meetings one Satur-

program of the local school district? In Tuomi and Alberts obtain for City Sci- day each month.
San Francisco, one scientist's interest ence a S2.7 million, 4-year grant from As of the spring term, 100 teachers

in his children's education stimulated the National Science Foundation to ex- were enrolled in the program. By
the formation of a productive partner- tend the partnership to the elementary 1995,24 hands-on science curriculum
ship. grades. units from a variety of curriculum de-

Not too long ago, Dr. Bruce Al- City Science at the elementary velopment projects (four at each grade

berts, professor of biochemistry and C level) will have been introduced into
biophysics at the University of Califor- schools the elementary schools of the San

nia at San Francisco (UCSF), had four When elementary school teachers Francisco Unified School District.

school-aged children in the house. His sign up to participate in City Science,

.s ife was active in PTA, and both par- they commit themselves to attend one Teachers are seen as key to success

cnts were concerned about the quality As a former teacher and science re-

of their children's science education. sources coordinator for SFUSD,

This concern eventually led to the ere- Tuomi feels strongly that the teachers

ation of the City Science Program. are "the key to the long-term success

Jointly sponsored by the Science of the program. When they feel em-

and Health Education Partnership at powered with the knowledge of

_CSF and the San Francisco Unified science, they feel they can teach sci-

S,. hool District (SFUSD), City Sci- ence.I

ence now serves over 3,0)0 children Involvement of UCSF scientists is

distric:tide, introducing hands-on sci- also crucial, Tuomi says, because they

once curriculum to grades K through 5 help to demystify science for the teach-

rnd iding teacher education ses- ers. The teachers come to see the

W ,nsrand materials support. Next year, scientists as "ordinary people with spe-

"6,000 children will be served. cial skills." And when teachers have
an opportunity to visit the scientists in

Program began %%ith one-on-one their labs and see them practicing sci-

partnerships ence, they become more aware of

In a recent interview. City Science what is possible in their own science

co-director Jan Tuomi observed that it classes.

', "common" for scientists to get in- Scientists learn, too
Solved in science education by having The scientists who participate in
children in school. In the case of City City Science have learned a lot about
Science. UCSF scientists, most of education, Tuomi says. "They have

whom had children in school, began Jan Tuomi of City Science works with earne whi larnn Thes and

working with SF.USD high-schooll a student in the SFUSD. learned which learning techniques and

teachers on a one-on-one basis. (UCSF photo by Mtkkel Aaland) activities are successful for children-
techniques and activities that are

The volunteer scientists and teach- te ig n activitie t ure

ers s(xon rcaliled that working together month-long in-service education ses- foreign to the competitive lecture/

at the high-school level wasn't sion every summer for four years. It hasn't been easy for some of the

enough-that science education im- There they participate in workshops scientists to alter what they thought or

prosement was needed in the earlier on new curriculum units packaged as a assumed about children's cognitive de-

grades, too. The university expanded "kit" for their grade level. Six master

its involvement by donating surplus teachers-and two scientists working velopment. But Tuomi credits them

lab equipment and scientific supplies with each of them-use the same coop- for succeeding in th; and also for rec-

to middle as well as high school class- erative learning methods that the ognizing how hard t.,achers work and

rooms, providing interactive summer teachers will be expected to use when how little support they receive.

Aorkshops, and assisting in the design they return to their classrooms to teach City Science is creating community

advocates for better science programs
of hands-on currculum for the middle the units. --both scientists and teachers, Tuomi

school grades. Following the summer program, -both scientists and teachers

"An important key to the success of teachers return to their schools to says. And when scientists and teachers

nis program's development has been teach the units to their students. To work together as colleagues for

the teacher/scientist collaboration that give teachers an opportunity to discuss change, change can happen.

c' oived and that has resulted in an ap- with each other their classroom experi-

proai h to science education improve-

4"* ¼ 1



HOW SCIENTISTS CAN HELP tire day, so that they can schedule the time who badly need our support.
:a,-,ntnuedfroM pg. 1) required for a meaningful hands-on science The scientists with thc above role can

lc,it 20% of each year's curriculum for grades experience. Of crucial importance, out- come from either industry or academia, but
K through 12. By science education, he means standing science units have been devel- in either caset...[they will need a master
hands-on experience in puzzle-solving that oped for teaching hands-on science at the teacher to introduce them to both the peda-
builds on the natural curiosity of children and elementary level (by the NSRC, the Law- gogy and the content of elementary science
helps them to make better sense of their sorld.... rence Hall of Science, and others). A fur- teaching...The scientists will also need guid-
Yet. it has been estimated that less than 1% of ther advantage is that the curriculum taught ance on how to work with teachers and
thc elementary students in the US. receive as is not subject to the types of constraints with school districts, and how to help in ob-
mTucn as n2 hours per week of hands-on science that presently stifle revolutionary change at taining the supplementary funding needed.
instrucuon tn our schools.

There are many reasons for the mnade- the higher levels. Science process, rather Most of all, these scientists will need to be

Louacy of...science education.... First, in than science facts, can therefore be the pre- firmly connected to a network of other sci-
ience courses at many levels, what Is easy dominant focus. entists like themselves, as well as to science

to test..perverts what we require our students At these lower levels, 'hands-on' expe- educators on whom they can call for help
t,, carn. The result is an emphasis on 'science nence with meaningful science explora- and advice.
names' that is inappropriate at the college tions should be a major part of a science With the encouragement of the National

c' el. and completely misguided at lower 1ev- curriculum that stresses the...material Academy of Sciences, an experimental two-
c.:s...Second, most elementarv teachers have taught should be interesting. If we can ac- day mini-course with all of the above goals
an as ersion for the type of science that they complish this, students will arrive at Iwas recentlyl offered by the American So-
Sere taught in school, and they know almost secondary school with enthusiasm rather ciety of Cell Biology. Tilhis mini-course
nothing about science as a puzile-solving cx- than fear for science, and their positive ex- was intended to be the first of a series ...held
ý.r, se, Third, designtng interesting. age- periences are likely to force the devel- in connection with the national meetings of
,rpplrpnate science investigations for young opment of a similarly interesting science major American scientific societies. The
pc.,ple is an art that requires both an under- curriculum in the middle and high schools, aim is to develop a large cadre of inforned
standing of science and an understanding of Among experts, there seems to be little and interested scientists, and to network
how students learn. Vet- few professional or no dispute about what should be done to them together with leadership from the Na-
u rm- Ilum developers are able to do this ef- improve science education at the elemen- tional Academy of Sciences. Within the

1c, it% el% . It is unreasonable to expect indi- tary level. What we lack are the will and next year, the Acadcny also hopes to estab-idual teachers to be able to design such sei- the resources required to do it. In the U.S.. lish a set of local working groups---each
MX lessons by thernsmces. Fourth, doing school policies are determined by local composed of outstanding teachers, scien-

mcaningful hands-on science investigations in school districts, most of which lack both tists, and science educators-designed to
the lassroonm often requircs special matcnals the exetise andt imt fattempt- supr and infr e rsi eineto
that are unavailable to an elementary teacher. the expertise and the impetus for attempt- support and inform others in the network-
In the U.S., obtaining the funds needed to cor- ing any major change. A revolution in as well as to work in their local area on sci-
rcx t this situation depends on having oin science teaching is likely to require a coali- ence education reform. One of the tasks for
ctective 'science lobby' in each school dis- tion of outstanding elementary teachers (as these groups [will] be to identify outstand-
tr, t.ribut in most districts, there is no a district 'leadership team') with a small ing model curricula, teacher in-service
cl!ecctt e lobby for science.... team of local scientists. By acting as cata- programs, textbxoks and laboratory exer-

I believe that scientists have a crucial lysts. these scientists can make a major cises, and then to find effective ways of
role to play in precollege science education difference to the type of science that is encouraging their widespread adoption. A
reforms. But it is not easy to know how or taught in our children. Their major role is second crucial responsibility [willI be to
w here to begin. The natural response of a tt, create a 'science lobby' to help and pro- help create a strong focus at every major
scientist who wants to help improve sci- mote the real change agents in the system, university on the education and sUpport of
once teaching in our schools is to concen- who are the outstanding teachers. We are precollege science teachers. If these teach-
trale at the high school level.... But high indeed fortunate that. despite the many ers are welcomed on all of our cam-
school teachers presently face tremendous problems in our schools, most school dis- puses-as an integral part of the science
constraints, including the need to teach for tricts still contain such large numbers of community--many more of our students
state and national tests that stress a broad talented, dedicated teachers. It is these peo- can be expected to become interested in ex-
(and necessarily superficial) coverage of pie, and the children whom they teach, ploring such careers.
science, 45 minute periods that are too . .......................................................................
shirt for meaningful laboratory sessions, NSRC Network
andr the difficulty of reaching students who To join the NSRC Network, fill out and return this coupon to the National Science
have already acquired a strong distaste for : Resources Center, 1201 Arts and Industries Bldg., Smithsonian Institution, MRC-502,
w% hat was called science in their early - Washington, D.C. 20560.
school years. Many of us with experience
in school systems have therefore come to * You will receive copies of the biannual issues of the NSRC Newsletter and advance
ihe conclusion that the major revolution * information about NSRC materials and events.
called for in science education is best ac-
complished 'bottom up.' by starting in Cl Please add my name to your mailing list. 0l This is an address change.
what at first seemed to us to be a very alien Name:
wsorld--the elementary school.

The advantages of focusing on accom- - Title:
plshing systemic change in the science A;Affiliation:
taught in elementary schools include the
fact that many of our best teachers are City/State/ZIP:
found in these schools, and they teach curt-

ius children who are still eager to learn. Telephone: FAX:
%lrcover, they have one class for the en-. ...........................................................................

i NSRC Newsletter. Spring 1992



* WORKINi CONFERENCE
",:niaedfrn pg It

hands-on, inquiry-based science pro- r ,
crams in the schools: and work with
school districts to create and sustain ef-
tective science education programs.

The conference consensus on the
concluding day was that "significant
change in science education is needed
and significant change is possible." It
also was agreed that this significant
change is possible only if the scientific i 8.u.
and engineering communities become
inv olved in alliances with school dis-
tricts. These alliances should have as
their coal the effective collaboration Margaret Clark and Carolyn Williams work together to build a magnetic compass
of teachers. Scientists, and engineers during the working conference. (Photo by Robert Paz)

bring about systemic reforms in sci-
cnce education. It also skas agreed that • The development of national plans to continue its efforts to encour-
because scientists and engineers must standards for K-12 science edu- age the involvement of scientists and
take the lead in bringing about this col- cation is an important task that engineers in K-12 science education
laboration, more scientlisLs and will require the active panicipa- by holding three additional working
encineers need to become engaged in tion of the science and engineer- conferences over the next three years.
these ctlors. ing community. In addition, the NSRC is developing a

The lollom, ing recommendations * One-shot voluntary efforts by network to share information and pro-
emerced froim the conference discus- scientists and engineers to assist vide technical assistance to scientists,

science teachers in the schools engineers, and science educators who
The development of a new gen- do not often bring about sus- are actively working to improve K-12
oration of inquiry-based cience ained change in science educa- science education. These activities are
Lurriculunm materials for middle tion. a part of the National Elementary Sci-
,,chooxls and high schools is criti- • Any science education improve- ence Leadership Initiative, a four-year
callv needed. ment project that intends to have NSRC project that is being funded by

* Science curriculum materials of a long-term effect must include the National Science Foundation, the

high quality can be produced provisions for encouraging long- U.S. Department of Education, Digital

most etlectively through the col- term institutionalizing of change Equipment Corp., Dow Chemical Co..
laboratie flforts of teachers and by the participating school dis- and Hewlett Packard Co.
,,ci enti,,ts. tric ts. To join the

G Groups developing science cur- * To achieve significant reform, NSRC Network,
rIculunm materials need to strike science education improvement send in the coupon on pg. 4
a balance between science con- projects must also pay careful at-
tent and development of sc ien- tention to issues of scale and The National Science Resources
tific reasoning skills, multiplier effects, in order to Center is operated by the Smith-

* Scientists and engineers can reach significant numbers of sci- sonian Institution and the National
play a critical role in providing ence teachers. Academy of Sciences to improve
n-scrvice education programs of' In all science education improve- the teaching of science in the

high quality for science teachers. ment efforts, it is essential to nation's schools. The NSRC col-
build a local base of political lects and disseminates information"mSust become involved am support that includes teachers, about exemplary teaching re-pri1ving the preserv ice education scientists, parents, and local busi- sources, develops and dissem-of fu ture pscin ice teachrsib- ness and industry. inates curriculum materials, andOf future science teachers, be-

"cethe w The most significant science edu- sponsors outreach activities, specif-they were taught.h" cation improvement efforts are ically in the areas of leadershipthecase taghe et." othose designed to achieve sys- development and technical assis-"• Be, ause the assessment of sci-

nce learning is complex and ' temic reforms in the educational tance, to help school districts de-
cannot be accomplished solely system, and scientists and engi- velop and sustain hands-on science
through multiple-choice tcsts: al- neers should look for opportuni- programs. The NSRC is located in

ternative forms of assessment ties to become involved in such the Arts and Industries Building of

t•e needed, and they must ad- systemic reform efforts, the Smithsonian Institution in
tress higher order thinking skills. After assessing the success of this Washington, D.C.
res hgher order tinsl, first working conference, the NSRC

r I~w



OO$ ":sn 31IAlbd :Ol AJIVN3d
SS3Nisn8 7bvIdd:IO

176-9 09SZ0 OQ 'NOIONIHSVM
NOlIflilISNI NVINOSHIlVIS o0L IANOOU 'ONIK71nD S3IUISfIGNI V S!iV

GiVd S3IJ 'R TViSOcd b31N30 S3obnOS38 30N3109S VNOUlVN
31VU >qnn NOIifliSNI NVINOSHIIJS

Participants in the 1992 Working Conference
on Precollege Science Education

for Scientists and Engineers
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J. Hlenry' Ambrose 8. Burton Goodrich 15. Edward Lumsdaine 22. Otis J. Sproul
Arlington, VA Maxnard. MA Toledo, OH Durham, NH
Fred Hegay 9. Raymond B. Heath 16. Ellen P. Metzger 23. Karl J. Swyler
Los Alamos, NM Albuquerque, NM San Jose, CA Upton. NY

3 Margaret R. Clark 10. Michael E. Hodges 17. RobertC. Najiar 24. Mare Taagepera
San Francisco, CA Aiken. SC Tonawanda, NY Irvine, CA
F. Lee Cook 11. Susan Kanowith-Klein 18. Gregory E. Reaves 25. HectorTimourian
Huntsvflle, AL Los Angeles, CA West Point. PA Livermore, CA

5 Karen ('onIelman 12. Alan J. La/arus 19. Theodore D. Scnultz 26. David Turriff
Glendale. AZ Cambridge. MA Yorktown Heights, NY Green Bay, WI

( A. Steven l)ahms 13. Ramon E. Lope; 20. Michael B. Silevitch 27. Carolyn Ruth A. Williams
San Diego. CA Laurel. MD Boston, MA Nashville, TN
Robert M. Fitch I11 Jan H. Loveless 21. Alan F. Smith 29. Vera Zdravkovich
Ric:ine. WI Pittsburg, CA Tuscon. AZ Largo. MD
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NATIONAL SCIENCE RESOURCES CENTER
SMITHSONIAN INSTITUTION - NATIONAL ACADEMY OF SCIENCES

ARIS AND INDUS[RIES BUILDING, ROOM 1201
SMITH|SONIAN INSTIrUTiON WASH INGTON, DC 20-6

March 9, 1992

(202) 357-2:5-r

Dear NSRC Leadership Institute Alumni:

We are looking forward to seeing you at the 1992 National
Science Teachers Association (NSTA) National Convention in Boston.
The Reunion of the 1989, 1990 and 1991 Leadership Institute
Participants will take place on Friday, March 27, from 1:00 p.m. -
3:00 p.m. in the Mariner Room of the Back-Bay Hilton Hotel. At
this meeting you will have the opportunity to share the kind of
year it's been for science in your disrict, and to hear about the
NSRC's latest activities and plans. Most of all, it will be a
glorious opportunity for you to meet one another and for all of us
at the NSRC to see you again. We are looking forward to this with
great anticipation because we believe that the future of good
science teaching in our schools rests in large measure with you. In
addition to the reunion, we invite you to join us for 3 other
sessions that will take place on Friday and Saturday.

On Friday morning from 9:30 a.m. - 11:30 a.m., also in the
Mariner Room, there will be a discussion of the new NSRC National
Elementary Science Leadership Initiative. We would like some of
you to share your leadership institute experience with people from
new districts who are interested in attending. At this session we
will also describe our plans for future institutes.

The Association of Science Materials Centers (ASMC) will meet
on Saturday, March 28 from 8:15 a.m. - 12:30 p.m. in Room 105 of
the Hynes Convention Center. At this meeting Sabra Price will do
a special one-hour presentation on performance-based assessment.
In addition, you will have the opportunity to meet people from
around the country who have, or would like to have, centers in
their school districts. They will exchange ideas and resources, and
discuss issues related to the operation and management of science
materials centers.

On Saturday afternoon from 2:00 p.m. - 5:00 p.m. we extend you
a special invitation to join staff of the NSRC and the NETWORK, in
Room 105 of the Hynes Convention Center, to play an exciting game
that simulates the process of making change in a school district.
Players represent cross-district teams responsible for introducing,
implementing, and sustaining a new program. Their efforts meet
with success or failure depending upon their appropriateness,
timeliness, and just plain luck. I think you will find the game,
"Making Change for School Improvement," to be a valuable learning
experience.



Joe Griffith and the STC staff will be conducting workshops on
old and new STC units on Friday, Saturday and Sunday (see enclosed
schedule). I am sure you will find all of thse sessions
informative, productive and fun.

For those of you who carnot make it to Boston, we would
appreciate an update on how you and science are doing.

We are of f to Pasadena, March 7 - 13, where we will be
conducting the first of four annual Working Conferences on
Precollege Science Education for Scientists and Engineers at the
California Institute of Technology (see enclosed brochure). We are
also frantically getting ready for two 1992 Leadership Institutes.
Can you imagine that? The deadline for applications is April 1 and
we expect an avalanche. How exciting.

Hope you and your team members are managing to stay in touch,
and that you will let us hear from you from time to time. We'd
especially like to know about changes of address.

Doug, Sally, Joe and the entire NSRC staff send best regards.

Take care,

Olive Covington
Director of Outreach



Elementary Science
Leadership Institute Reunion

Friday, March 27, 1992

Mariner Room
Back Bay Hilton

Boston, Massachusetts
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1989-1991 Participating
"School Districts
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1. Anniston City Schools, Anniston, AL 25. Schools of the Archdiocese of St. Louis
2, 1 tumnsville C;ity; School System, Hluntsville, Al, St. Louis, N10
3. Antioch Unified School District, Antioch, CA 26. The School District of Kansas City,

4. Fresno Unified School District, Fresno, CA Kansas City, MO

5. Lynssood Unified School District, Lynwood, CA 27. St. Joseph School District, St. Joseph, MO

6 San Francisco Unified School District 28. Nashua School District, Nashua, Nil
San Francisco, CA 29. sat Cruces Public Schools District 2,

"7 Alarnosa School District RI-I I J. Alamnosa, CO ' Las Cruces, NM

8. Hanford Public Schools, I lartford,CT l'0. Santa Rosa Consolidated Schools No. S,
9 I)istrrct of Columbia Public Schools, Santa Rosa, NM

Washingiton, DC 3i1. Community School District 16,
I Dlelawarc Science Alliance Brooklyni, N;YS ayDistrict S olsanaa C2. Buffalo Public Schools, Buffalo, NYSBay Dttrtct Schools, Panama CityMecklenurg Schools, Charlotte, NC2 Id aho Sc h ,li District 25, Pocatello, ID . rl e Mou ntain Sch ool , ND

3 ChicigmS Pu bc Schools, Chicago, II. ,. Tuntl Mounain Schools, Belcoun, ND
35. Cleveland Poblic Schools, Cleveland, 011I4 L!•hant Com*'munity Schools, 1.lqkan, IN
36. Greenville County School District,I5 io•, 3 City Community School District, Grccniville, SC

Iowa Citv, IA .BaopnIdirdnScolDsi,1
16 Unified Schiol l)sitnct 50t), Kansas City, KS 7. llraszosprix Indeperndent Schsl lDistric• Freeport, TX
1-7. Fayette County Public Schools, Lexington. KY 3S. Fort Bend Independent School District,
I S MO TIui go Tvry County Public Schcools, Stgar l.and, "lX

MDvflc SMF1'Lnd)'
R, 5 k ii Ic Nil).311. .S~rinmg Itidepetidetit School D~ist rict,

19. Cambridge Public Schools Cambridge, MA I ostton, IX
20 Fall River Public Schools, Fall River, MA 40. Albernarle County Public Schools,
21 Maine School Administrative District 58, Charlottesville, VA

Kingfield, ML 41. lienrico County Public Schools, Riehmond, VA
22. Battle Creek Area Schools, Battle Creek, MI 42. Spokane Public School District 81,
23. Midland Public Schools, Midland. MI Spokane, WA
24 Traverse City Public Schools, Traverse City, M1 4 3. Mercer County Schools, Princeton, WV



National Science Resources Center

1P*iemeutary Science Leadcrshil p InStitute RC1uni 0 I
Friday, March 27, 199 2

Mariner Room, flack B~ay I lilton
1:30 p.m. - 3:00 p.m.l

Opening Remarks

Doug Lapp
.\SRC Executive Dijrector

Introdulction of Alumini and Guests

Mioderator:

Pam Tickle ('89)
StaffDeveloper, Office of Instruction
Fall River, Massachusett Public Schooxl~s

Leadership Institute Alumni Progress Reports
Modcrators:

Melanie Barron ('91)
Coordinator of Science
Camibridgec, Massachusetts Public Schools

S andra Spooner ('9 1)
Asýsistant Superintendent foirCurricuilumai ho ~,'?-,:rx ::

Cambridge,lMassachuscts Public Seloxils

Science and Technology for Children (.)
Field Testingy STC Units

Joe GIriffith
SiC Project Diirector

N'SRC: F'uture Plans

Sally Shuler
jVSIC Deputy Director

C;losing Remarks
Olive Covington
NVSRC Director of Outreach



NSRC
Na::onal Science Rcsources Cen:,:r

The National Science Resources Center (NSRC) is operated by the
Smithsonian Institution and the National Academy of Sciences to improve
the teaching of science in the nation's schools. The NSRC collects and
disseminates information about exemplary science teaching resources,
develops innovative science curriculum materials, and sponsors outreach
activities to help school districts develop and sustain hands-on science
programs. The NSRC is located in the Arts and Industries Building of the
Smithsonian Institution in Washington, D.C.

Sponsors of NSRC Programs
Amoco Foundation

Digital Equipment Corporation

Dow Chemical Company Foundation

E.I. du Pont de Nenmours and Company

I tcwlctt-'ackard Company

John D. and Catherine T. MacArthur Foundation

National Science Foundation

U.S. Department of Defense

U.S. Department of Education

The W.K. Kellogg Foundation Endowment Fund
of tie National Academy of Sciences

and the Institute of Medicine



ASSOCIATION OF SCIENCE MATERIALS CENTERS

Advisory Board Members

David Babcock Judi Backman
Director, Elementary Science Program Math/Science Coordinator
Board of Cooperative Educational Services Highline Public Schools
Monroe 2 - Orleans Counties 15675 Ambaum Boulevard, SW
71 Lyell Avenue Seattle, WA 98166
Spencerport, NY 14559 (206) 433-2458
(716) 352-1140 (206) 433-2131 (fax)
(716) 352-1157 (fax)

Brian Bennett Leslie J. Benton
Math/Science Training Specialist Former Coordinator
Educational Services District 114 Instructional Materials Processing Center
105 National Avenue, North Fairfax County Public Schools
Bremerton, WA 93812 6840 Industrial Road
(206) 692-3239 Springfield, VA 22151
(206) 479-0998 (fax) (703) 256-4414
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T he Association of Science Materials Centers (ASMC) is a technical
assistance activity of the National Science Resources Center (NSRC)

OuLruah Program. ASMC is a nationwide organization of school districts
• ith centers that supply teachers with the equipment, materials, and
r-aining they need to teach a hands-on elementary science program.
Representatives from school districts, education service centers,
ucItvertsiies, and museums meet annually to share information and
resour:cs that can be used to establish effective hands-on science
pro, grains for children and teachers. The annual meeting of ASMC is held
ea h %ear in conjunction with the national convention of the National
Sc'1c%, Teachers Association.

1 heý National Science Resources Center (NSRC) was established in 1985
by the Smithsonian Institution and the National Academy of Sciences to
improve the teaching of science in the nation's schools. Located on the
Mjfl n W:,. hing"en D.C., thc NS 7RC collects and disseminates
nlermation about exemplary science teaching resources, develops
innovative science curriculum materials, and sponsors outreach activities
Lo help school districts develop and sustain hands-on science programs.

National Science Resources Center
Smithsonian Institution-National Academy of Sciences

Arts & Industries Building, Room 1201
Washington, DC 20560

(202) 357-2555



Association of Science Materials Centers

Annual Meeting
March 28, 1992

8:15 a.m. - 12:00 noon

Agenda

8:15 a.m. Registration

8:30 a.m. Welcoming Remarks

m Susan Sprague
Director, Science and Social Science
Mesa, Arizona, Public Schools

8:40 a.m. Performance-based Assessment for
Inquiry Center Science Teachers

m Sabra Price
Program and Evaluation Research Group
Lesley College
Cambridge, Massachusetts

9:30 a.m. Small Group Discussion

10:30 a.m. Overview of Chemical Education for
Public Understanding Program (CEPUP)

E Herb Thier
Director, CEPUP
Lawrence Hall of Science

11:30 a.rm. Small Group Discussion

12:00 Noon Plenary Session and Closing Remarks

"* Reports from Groups

"* Closing Remarks:
Susan Sprague
Sally Shuler
Deputy Director
National Science Resources Center



Sponsors of NSRC Programs

Amoco Foundation

Digital Equipment Corporation

Dow Chemical Company Foundation

E.I. du Pont de Nemours and Company

Hewlett-Packard Company

John D. and Catherine T. MacArthur Foundation

National Science Foundation

U.S. Department of Defense

U.S. Department of Education

The W.K. Kellogg Foundation Endowment Fund
of the National Academy of Sciences

and the Institute of Medicine
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T lhe Association of Science Materials Centers (ASMC) is a nationwide
organization of school districts with centers that supply teachers with

the equipment and materials they need to teach a hands-on elementary sci-
ence program. Representatives from school districts, education service
centers, universities, and museums meet annually to share infomlation and
resources that can he used to establish effective hands-on science pro-
grams for children and teachers.

The annual meeting of ASMC is held each year in conjunction with the
national convention of the National Science Teachers Association. This
year's ASMC program will include a discussion of performance-b ased
assessment strategies for hands-on elementary science programs, led by
Sabra Price of the Program and Evaluation Research Group of Lesley
Coclece in Cambridge, Massachusetts.

i'[amn nov, to attend
thie TOurthi ilnnuaPfeetinq !f thie

;.1ssociaton ofScience M(ateriat; (-enters

-A,91-1 -ationa[ Convention
Saturdayt, M[archi 28, 1992

8:15 a m. to 12:30 pi.
.koom 105

Jftnes Convent ion Center
'Boston, "Ifassachusetts

[or resrvations, call Charmane Beverly at the NSlC
(202) 35 7-2555

hy Tuesday, March 24, 1992
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ASMC is a networking activity of the National Science Resources Center
(,NSRC) Outreach Program. The National Science Resources Center is
W-',•.cd by the Smithsonian Institution and the National Academy of
S'ences to improve the teaching of science in the nation's schools. The
NSRC collects and disseminates information about exemplary science
tcichine resources, develops innovative science curriculum materials, and
ýpnsors outreach activities to help school districts develop and sustain
hands-on science programs. The NSRC is located in the Arts and
lndutrics Building of the Smithsonian Institution in Washington, D.C.

Sponsors of NSRC Programs

Amoco Foundation

Digital Equipment Corporation

Dow Chemical Company Foundation

E.I. du Pont de Nemours and Company

I tewlett-Packard Company

John D. and Catherine T. Mackrthur Foundation

National Science Foundation

U.S. Department of Defense

U.S. Department of Education

Tlhe W.K. Kellopg Fonundation Endowmient lund of the
N\aionril Academny of Sciences and the Institute of Nlcdtih 1-



C-

Q) 0

C:C

z 71



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

COLOR PAGES WHICH DO NOT

REPRODUCE LEGIBLY ON BLACK

AND WHITE MICROFICHE.


